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INTRODUCTION 


The fall of meteorites from heaven has been a recognized phenomenon 
for many centuries. It is stated that the first record is one among the 
Chinese 6,000 years ago. The Persians, Greeks and Romans considered 
them as messages from the Gods, built temples over them and revered 
them. During the Middle Ages they were looked upon as omens of evil, 
bewitched personages and similar prodigies. 

Later, a belief in the possibility of stones fallen from heaven brought 
forth only ridicule, even from scientific men. Stiitz, a famous Austrian 
mineralogist, remarked, concerning the reported fall of a mass of pure 
iron at Agram in 1751, that “in our times it would be unpardonable to 
consider such fairy tales even probable.’’ The German physicist, Chladni, 
in 1794 first challenged this disbelief and even suggested that meteorites 
are, in fact, “world fragments.” Mineralogists now recognized them for 
what they are—celestial rocks—rocks with many unusual characters, 
but amenable to study by the same methods as the better known ter- 
restrial rocks. 

The earliest preserved meteorite is one that fell at Ensisheim, Germany, 
on November 16, 1492. Since then 1,250 distinct meteorites have been 
recovered, some only as a small individual of but a few grams, others very 
much larger, even weighing tons. Some reach the earth in thousands of 
fragments as a shower of stones during a single fall, as those of Pultusk in 
1868, when 100,000 fragments are said to have fallen. These 1,250 
meteorites can be classified into three rather distinct groups, one made 
up predominately of stony matter, called aerolites, another almost com- 
pletely metallic in character, called siderites, and the intermediate forms 
of about equal proportions of stony and metallic matter, called sidero- 
lites. The actual proportion of metallic to stony meteorites must be low, 
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for of all the known meteorites actually seen to fall, only 23 are siderites, 
against several hundred aerolites. The metallic nature of the siderites 
attracts attention and leads to the more frequent discovery of un- 
witnessed falls, while the stony meteorites are more easily overlooked. 


MINERALS OF METEORITES 


In all, 14 essential minerals have been found in meteorites; the two 
iron-nickel alloys: kamacite and taenite; the pyroxenes: enstatite, hyper- 
sthene, clinoenstatite, clinohypersthene, diopside, augite and pigeonite; 
the olivines: chrysolite and forsterite; and the feldspars: anorthite, 
oligoclase and maskelynite. 

Characteristic accessory minerals are the two forms of carbon, diamond 
and graphite; the carbides cohenite and moissanite; the sulfides troilite, 
daubréelite, oldhamite and osbornite; the phosphide schreibersite and 
the phosphate merrillite. Quartz and tridymite are exceptionally rare. 
From the chemical nature of these minerals, one can readily perceive 
that meteorites have formed in an environment free of water and defi- 
cient in oxygen. 


STONY MrETEORITES 


Stony meteorites have the mineralogical characters of our terrestrial 
rocks, and, with the exception of a few accessory minerals, are made up 
of species not uncommon in our earth. Two types of stony meteorites 
can readily be distinguished. 

The common type of stony meteorites is an aggregate of small shot-like 
bodies, shaped like dolites. These are called chondrules and the rock com- 
posed of them chondrites. These chondrules are made up either of olivine, 
enstatite or hypersthene. The important structural and mineralogical 
types are: (1) barred olivine chondrule with dark glass, (2) porphyritic 
olivine in a dark glassy base, and (3) radiated enstatite or hypersthene, 
often with a peripheral or eccentric origin of radiation. Obviously these 
chondrules have crystallized rapidly from molten droplets of fused 
silicates. These meteorites may also contain grains of feldspar and dark 
glass, and they always carry irregular blebs or films of nickel-iron and 
troilite. The nickel-iron is never found within the chondrules, but occasion- 
ally surrounds some. Usually, it is sporadically distributed through the 
brecciated mass, as if it were a later introduction. Meteorites, like N’gawa 
and Warrentown, are made up almost entirely of these concretionary 
bodies. In others the chondrules are largely broken and comminuted. 

What is the origin of these strange chondrule bodies? Sorby likened 
them to a fall of fiery rain and no better explanation has yet been offered. 
But what were the circumstances of this fiery rain, if such it was? No 
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terrestrial volcanoes yield, or have yielded, such products. Other ex- 
planations have been discarded but some promising theories have not 
been adequately explored. The agglomeratic nature of chondritic meteor- 
ites leaves little doubt that they are volcanic tuffs. Many of them show 
evidences of reheating, in the transition of their minerals, in fused black 
veins, thermometamorphism and other features. 

The universal presence of metallic nickel-iron and of troilite introduces 
further difficulties of interpretation. There is an apparent relationship 
between the iron content of the silicates and of the alloys. It must be 
admitted that, in general, as the iron content of the silicates increases, 
that of the nickel-iron alloys decreases, as if there was a partition of the 
iron between the silicate and the metallic portions. Yet there is strong 
evidence that the nickel-iron is a later introduction, not only later than 
the crystallization of the chondrules, but after their brecciation. In the 
unique Cumberland Falls meteorite, obviously made up of fragments of 
two totally different types of rock, the metallic iron follows the con- 
figuration of the fragments as a tenuous film of metal. 

A second type of stony meteorite is completely crystalline, like ter- 
restrial rocks, and because they are without chondrules, are called 
achondrites. Among the achondrites we recognize the types in the table 
below. 


ACHONDRITES AND THEIR TERRESTRIAL MQUIVALENTS 


{ 


Achondrite Minerals Terrestrial Rock 
Aubrite enstatite enstatolite 
Diogenite hypersthene hypersthenite 
Chassignite olivine dunite 
Angrite augite augitite 
Amphoterite olivine and hypersthene harzburgite 
Nakhlite olivine and diopside lherzolite 
I-ucrite anorthite and pigeonite diabase 


All of these carry as accessory minerals, nickel-iron alloys in varying 
amounts, 

It is evident that the achondrites correspond to basic terrestrial rocks. 
Even as the better known earthly basic rocks offer problems of genesis, 
so their celestial analogues present difficulties to an even greater degree. 
How can such rocks form from melts, as they apparently appear to have 
done? In addition, the presence of iron minerals, like the nickel-iron 
alloys and the iron subsulfide troilite, introduces further problems. For 
instance, the aubrites consist of pure magnesian enstatite, free from any 
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iron content, as is always found in terrestrial rocks, yet free metallic 
iron is always present. Have they crystallized with a deficiency of oxygen 
so that only the magnesium and the silicon have been satisfied, without 
even a trace in excess to join with the iron? Or have they crystallized from 
pure magnesium silicate melts, and the iron introduced later? 

Some of these achondrites show normal unaltered crystallinity. Many 
others show varying degrees of fracturing, even to extreme cataclastic 
granulation. 


ITRoN METEORITES 


The second group of meteorites, the siderites, are heavy, compact 
masses of metal, alloyed iron and nickel, sometimes in huge masses, like 
Hoba West, weighing sixty tons. In chemical composition they range 
from 94 per cent iron and 6 per cent nickel, to 70 per cent iron and 30 
per cent nickel; in a few doubtful cases they are even more nickel-rich. 
Accessory constituents are few; troilite, a subsulfide of iron; daubréelite, 
an iron-chromium sulfide; schreibersite, a nickel-iron phosphide; carbon, 
diamond and cohenite, the iron carbide, and occasionally magnesium 
silicates. A small amount of cobalt, usually not exceeding one per cent 
is always present and there are often traces of platinum and copper. 
Geophysicists tell us that the core of our earth is probably of a similar 
nature. 

If these iron meteorites are polished and appropriately etched several 
kinds of internal structures can be developed. The structure can be cor- 
related, in a general way, with the chemical composition of the meteorite. 

One class of iron with a nickel content of about 6 per cent is character- 
ized by a well defined cubic cleavage and long, narrow lines, called 
Neumann lines, that follow the twinning directions of cubic iron. These 
irons are called hexahedrites. 

A second class shows a beautiful basket-weave pattern, resembling the 
twinning shown by some minerals. The constituent lamellae are ar- 
ranged parallel to octahedral planes and these meteorites are, therefore, 
called octahedrites. Close examination reveals two constituents. The 
coarser lamellae, similar in nature to the iron of hexahedrites, is called 
kamacite, and a thinner bordering plate of a higher nickel content is 
called taenite. Often an interstitial eutectic-like mixture of kamacite and 
taenite is apparent and is called plessite. 

The octahedrites range in nickel content from 6-14 per cent, and the 
meteorites rich in nickel show finer and usually more distinct structures. 
This is the commonest class of iron meteorite of which characteristic 
examples are Canyon Diablo, Arizona, and the huge Bacubirito of Mexico, 

A third class shows no regular structure of the iron. It may be dense. 
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felted, flecked, granular or some other irregular fabric. These meteorites 
are high in nickel, from 15 to 30 per cent. Because of their lack of regular 
structure they are called ataxites. 

The structure of many meteorites may be changed or modified by 
heating. Hexahedrites become granular, transforming into granular 
ataxites. Octahedrites lose their regular structure passing into metabo- 
lites. Some iron meteorites are found with these secondary structures 
naturally developed. 

The nature of kamacite is now rather well understood. It is a-iron, the 
body centered form, stable at a low temperature and can carry a maxi- 
mum of 6 per cent of nickel in solid solution. The kamacite of octahedrites 
and the iron of hexahedrites are entirely similar. Taenite is much richer 
in nickel. It is y-iron, the face centered form, but its exact chemical 
composition is doubtful. There are some who believe it is an intermetallic 
compound, Fe3Ni, but it is generally considered as an alloy of variable 
composition. The difficulty lies partly in the heterogeneous nature of the 
samples of taenite analyzed, and probably in the fact that taenite has no 
fixed composition but can vary within fairly wide limits. 

One might expect that a study of the equilibrium relationships of the 
system iron-nickel, as determined by the physical chemist, would reveal 
the relationships and origin of these structures without difficulty. But, 
unfortunately, extraordinary sluggish transitions in significant regions of 
the diagrams have led to diverse and erratic results. The two forms of iron 
involved in meteoritic iron structures are @-iron and y-iron, but inter- 
mediate metastable forms may also be involved, if complete equilibrium 
is not attained. A critical study of meteorite structures may well decide 
what is the true relationships in the Fe-Ni system and help to define more 
accurately the composition of the phase fields. 

The kamacitic nature of the hexahedrites and their origin through the 
normal transformations on cooling of nickel-iron of appropriate composi- 
tion can be accepted as well established. Their only unusual feature is 
their tremendous grain size. The possible influence of strains or stresses, 
which have been shown to develop large single crystals from fine grained 
aggregates, must be considered in this connection. Hexahedral patterns 
can be induced in artificial iron by violent disruption, as in explosions, 
and some similar influence may have been active in inducing the char- 
acteristic Neumann lines of meteorites. The granulation of hexahedrites 
by secondary heating accounts for the so-called “low-nickel ataxites.”’ 

The structure of the octahedrites, on the other hand, has aroused a 
great deal of speculation and diverse theories have been offered to explain 
it. The theory of the origin of Widmanstatten figures is based on the slow 
cooling of alloys with more than 6 per cent of nickel, with the primary 


142 W. F. FOSHAG 


formation of y-iron. At lower temperatures a y to a transformation takes 
place in the solid state, and since the a form (kamacite) has a lower 
nickel saturation composition than the original alloy, there results a re- 
jection of a high-nickel phase, taenite. When a solid solution, which is 
stable at high temperatures, precipitates a new phase on cooling, this 
new phase is deposited in such a way that its lattice bears a definite 
crystallographic relationship to the lattice of the parent solid solution. 
This relationship is familiar to the mineralographer in many so-called 
ex-solution patterns in sulfide minerals. In the case of the Widmanstatten 
structure in meteorites the dodecahedral plane of kamacite parallels the 
octahedral plane of taenite. The presence of the eutectic-like plessite has 
received no adequate explanation. 

There is the problem of whether the Widmanstatten structure results 
from extremely slow cooling within the central core of some body, as our 
own earth; or by repeated annealings in the passage of the meteorite 
about the sun; or by some other treatment. 

No well established explanation for the various structures of the high- 
nickel ataxites has been proposed. We are still quite ignorant of the forms 
of iron that are involved, nor have we determined the role of the fre- 
quently occurring phosphides on the structure. Some ataxites may repre- 
sent pure or nearly pure taenite; others, of lower nickel content, may 
prove to be metastable forms of iron, or products of incomplete trans- 
formation. 


SToNY-IRON METEORITES 


The third class of meteorites is an intermediate type, consisting of both 
metallic and stony elements in about equal proportions, and are called 
siderolites or lithosiderites. These fall into two general categories: (1) 
those carrying olivine, bronzite and sometimes plagioclase in an irregular 
groundmass of iron, usually of granular texture; and (2) large phenocryst- 
like olivine crystals in a mesh of octahedral iron. The first group, the 
mesosiderites, can be considered as stony meteorites with an unusual 
abundance of iron. The best known meteorite of this type is the Esther- 
ville fall. The second class, the pallasites, are a distinct group with 
unusual structure and relationships. 

The olivine of the pallasites may be polyhedral or rounded crystals as 
in Krasnojarsk, or they may be angular, broken fragments as in Eagle 
Station, or strongly fractured individuals of a sandy texture as in Imilac. 
In spite of the intimate association of the olivine with metallic nickel-iron, 
it is free of nickel and relatively low in ferrous oxide. The problem 
here is somewhat similar to the apparent anomalous relationship of 
magnesium silicates and metallic iron in the stony meteorites. The 
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“porphyritic” olivines of the pallasites may be considered as an early 
crystallization in a matrix of iron. But what about the brecciated olivine 
like that of Eagle Station? Is the iron a later introduction into a brec- 
ciated mass of olivine? Or has the olivine been crushed with a concomitant 
flowage of the metal? 

As in the stony meteorites, a varying degree of oxidation seems ap- 
parent. The siderophyr of Steinbach, containing pyroxene and tridymite 
can be considered as least oxidized. Apparently only enough oxygen was 
available to combine with magnesium, silicon and a small amount of iron 
to form the metasilicate pyroxene, leaving, however, an excess of silica 
unsatisfied. The mesosiderites with both pyroxene and olivine belong to 
an intermediate step, in which oxidation of the iron did not proceed far 
enough to convert all the metasilicate into the orthosilicate. In the pal- 
lasites sufficient iron is oxidized to induce the formation of the ortho- 
silicate alone. Curiously enough the balance of the elements is inordi- 
nately fine, there being no excess of basic elements (other than nickel 
and iron) or of oxygen, to form more than insignificant quantities of 
oxides or spinels, a most inexplicable relationship. The rare iron-nickel 
bearing dunites, and finally the normal dunites, are terrestrial extrapola- 
tions of this series. 


AGE OF METEORITES 


Some attention has been given to the determination of the ages of 
meteorites by the helium method, but the results achieved so far are 
erratic. But no determinations yet made show an age greater than the 
age determined for our earth. Since meteorites show indubitable evidence 
of later heat treatment, sometimes of successive heat treatments, it is 
perhaps more logical to assume that the erratic results obtained are due 
to the expulsion of the helium. If, because of this removal of helium, 
these determinations do not give us the ultimate age of the meteorite, 
they may, under the assumption that all the helium is expelled, give us 
the time of some important incident in the bodies’ history, as, perhaps its 
last approach near the sun. This assumption is more likely valid for 
stony meteorites, which lose their helium freely, than for iron meteorites, 
which hold it more persistently. Reliable data are still very meager, but 
eventually some interesting correlations may be discovered. 


ORIGIN 


From whence come these celestial wanderers? And what is their origin? 
The hypothesis of Chladni, that they are aggregates of matter, the 
“Urmaterie’ from which world bodies might form, still attracts some 
followers. ““The Vermin of the Universe” they have been called. Petro- 
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logic evidence, however, points strongly to the fragmentation of a larger 
astronomical body. One of the difficulties in postulating a common origin 
for all meteorites is to reconcile the evidence of slow and prolonged heat 
treatment in the iron meteorites, and the obvious rapid congelation of 
the stones. 

All that we can now say, with reasonable certainty, is that meteorites 
are basic rocks that have crystallized from molten material in which 
water was absent and oxygen deficient; that some, the siderolites and 
siderites, resulted from slow and prolonged cooling, and others, the 
aerolites, cooled rapidly. There is abundant evidence of tremendous dis- 
ruption and fragmentation, often followed by Jater thermometa- 
morphism. It is difficult to avoid the conclusion that they are the debris 
of some celestial catastrophe. 

Whether they were formed at the birth of the moon, the destruction of 
the missing planet of Olber’s, or the dissolution of some other planetary 
or cosmic mass, I can leave to the decision of the astronomers. It is the 
mineralogist’s province to determine the character of the original body, 
whatever it may have been, and to follow as far as possible the mutations 
of its fragments until they come to rest upon our earth: And while the 
mineralogist may not definitely point to the ultimate origin of these 
celestial ‘‘tramps,”’ he can, at least narrow the field of speculation. 


WHITLOCKITE: A NEW CALCIUM PHOSPHATE, Cas(PO,)2 


CLIFFORD FRONDEL, 
Harvard University, Cambridge, Massachusetts.* 


ABSTRACT 


Whitlockite is a tricalcium phosphate, Ca3(PO,)2. Rhombohedral, probably scaleno- 
hedral—3 2/m, with a:c=1:3.547. Habit rhombohedral {0112}, with subordinate 
{0001}, {1014}, {1120}. Structure cell (in hexagonal coordinates) : a9 =10.25+0.03, co= 
36.9+0.1; @oico=1:3.600; a,,= 13.65, a= 44° 63’. Cell contents in the rhombohedral unit 
CaoiP14O5s. Space group probably R3c. No cleavage. Hardness 5. Specific gravity 3.12 
(obsvd.), 3.19 (calc.). Colorless and transparent. Uniaxial negative, with w=1.629+0.002 
and e=1.626+0.002 (for Na). 

Found as a late hydrothermal mineral in granite pegmatite at the Palermo quarry, near 
North Groton, New Hampshire, in the following association and sequence: whitlockite and 
quartz—rhodochrosite—apatite—zeolite. Whitlockite is structurally distinct from graf- 
tonite, caryinite, fillowite and apatite. Named in honor of Herbert P. Whitlock, Curator of 
Minerals and Gems in the American Museum of Natural History. 


INTRODUCTION 


The new mineral here described was found in the Palermo pegmatite 
quarry on Bald Face Mountain, near North Groton, Grafton Co., New 
Hampshire. The writer is indebted to Prof. Charles Palache for the op- 
portunity to examine the material, and to Mr. Harold J. Verrow, who 
found the first specimens, for guidance on a visit to the occurrence. 
The name whitlockite is proposed for the mineral in honor of Herbert 
Percy Whitlock, a former Secretary and President of the Mineralogical 
Society of America, and at present Curator of Minerals and Gems in the 
American Museum of Natural History. 


CRYSTALLOGRAPHY 


Occurs as coarse granular masses with small open cavities lined with 
crystals. The crystals range in size from about 1 mm. to 1.5 cm. along the 
c-axis. An embedded partially developed crystal measured about 3 cm. 
across a rhombohedral face. The crystals usually are simple rhombohedra 
with the form e{0112}, as shown in Fig. 1, but sometimes are modified 
by small faces of c{0001} and {1014}, as shown in Fig. 2. Many doubly 
terminated individuals were observed and no evidence was found of less 
than holohedral symmetry (rhombohedral scalenohedral—3 2/m), al- 
though general forms are not present. The value for the a:c ratio was 
obtained from the average of the best angular readings on {1014} and 


* Contribution from the Department of Mineralogy and Petrography, Harvard Uni- 
versity, No. 235. 
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{0112}. The form list as given in Table 1 is in conformity with the struc- 
tural cell as determined by x-ray Weissenberg study. 

The smallest of the single crystals on the specimens was examined by 
the Weissenberg x-ray method, using Cu radiation. The [0001] period 


<< 


Fic. 1 Fic. 2 


proved to be extremely large. A 0-layer photograph taken about [0001] 
with a layer-screen slit opening of ca. 1.5 mm. registered both the O-layer 
reflections and a number of additional reflections belonging to the 1-layer. 
All of the 0- and 1-layer reflections on this film were measured and 
plotted with a Z scale marked for B=0°. The 1-layer reflections were 
readily recognized on the projection by their slight inclination to the 


TABLE 1. WHITLOCKITE: ANGLE TABLE 


Hexagonal—R;; scalenohedral—3 2/m (?) 


a:¢=1:3.5473 poiro=4.0961:1 
Forms ob p Ay A» 
c 0001 — 0°00’ 90°00’ 90°00’ 
a 1120 0°00’ 90 00 60 00 60 00 
f 1014 30 00 45 41 51 43 90 00 
e 0112 —30 00 63 583 90 00 38 54 


Q-layer net and by their geometrical relations, and proved to be offset 3 of 
a net diagonal from those of the O-layer. The direct lattice type is 
thus established as rhombohedral. Rotation, 0- and i-layer photographs 
were also taken about the [1120] axis. The 0-layer and especially the 
1-layer films were not very satisfactory due mostly to the relatively large 
size of the crystal examined. The [0001] period appeared to be doubled on 
the 0-layer, indicating a glide plane with component c/2, but there is no 
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certainty of this due to marked absorption effects. Admitting the 
validity of the glide and accepting the point-symmetry as holohedral, the 
space group is Dsu®= R3c. 

The following cell dimensions were obtained (in hexagonal coordi- 
nates) : 


a= 10.25+0.03; cy =36.9+0.1; avico=1:3.600; a-n= 13.65; a= 44°6}', 


The value for ap was calculated from the 0-layer about [0001]. The value 
for co is taken from the 12th (36.88), 14th (36.94) and 16th (36.90) orders 
on the rotation picture about [0001]. The rotation value is preferred to 
those obtainable on the 0-layer photograph about [1120] because of 
absorption and crystal-imperfection effects on this film. The value for co 
and possibly also that for a may be somewhat low. The cell contents 
in the hexagonal unit are 21(Ca3(PO,)2), and are derived and itemized in 
Table 2. The difference between the calculated specific gravity of 3.19 
and the observed specific gravity of 3.12, and the relatively low calculated 
cell contents as given in column 4, Table 2, indicate the calculated cell 
volume to be low. 


PHYSICAL PROPERTIES 


No cleavage was observed. Fracture is sub-conchoidal to uneven. 
Brittle. Hardness 5; it does not scratch apatite and is not scratched by 
apatite. Observed specific gravity is 3.12+0.02 (Berman microbalance) ; 
calculated specific gravity =3.19. Luster is vitreous, inclining to sub- 
resinous on fracture surfaces; the luster very closely resembles that of 
apatite. The mineral is colorless and transparent. The larger crystals 
and the fractured masses are white or grayish-white and are translucent 
en masse. Optically, uniaxial negative. Indices (for Na): w= 1.629 + 0.002 
and «= 1.626+0.002. It does not fluoresce. 


CHEMISTRY 


Whitlockite is an anhydrous tricalcium phosphate, Cas(POx)2, as shown 
by the analysis cited in Table 2. Small amounts of Mg (Mg:Ca= 1:13) 
and of Fe (Fe:Ca=1:31) are present replacing the calcium. The role of 
the ferric iron reported is uncertain, but is included with calcium in the 
calculation of the cell contents. About one-third of the small amount of 
water present is lost upon short heating at 140° C. and all of it is con- 
sidered to be non-essential. The water apparently has come from minute 
liquid-filled cavities scattered through the crystals and visible under 
moderate magnification. 
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TABLE 2. ANALYSIS AND CELL CONTENTS OF WHITLOCKITE 


Ae Ds AP 4. By 
CaO 46.90 47.47 Ca 0.8465 53.8 55.6 
MgO 2.53 2.56 Mg 0.0635 4.0 4.2763 
FeO 1.91 1.93 Fe 0.0487 Sel Se 
Fe20; 173 AS P 0.6509 41.4 42 
P.O; 45.68 46.23 O 2.5989 165.1 168 
Cl Ue tr. 
F 0.06 0.06 
insol. 0.51 
H.0 0.48 


99.80 100.00 


1. Analysis of whitlockite by F. A. Gonyer, October, 1940, on Harvard spec. no. 95031. 

2. Analysis recalculated to 100 per cent after deduction of insoluble material and water. 

3. Atomic proportions. 

4. Actual number of atoms in the unit cell (hexagonal coordinates) calculated from the 
measured molecular weight of 6354. 

5. Theoretical number of atoms in the unit cell for 21(Ca,Mg,Fe)3(PO.)2, with Ca: Mg: Fe 
= 846:63:49. 


Whitlockite does not appear to have any close relatives among either 
anhydrous or hydrous minerals of the A3X2Ox type. Graftonite, (Fe, Mn, 
Ca)3(POs)o, is similar chemically. The optical and little known crystallo- 
graphical properties of this species, however, indicate it to be monoclinic, 
and the x-ray powder pattern is quite different from that of whitlockite. 
The powder pattern of the orthorhombic mineral caryinite, (Ca, Pb, 
Mn);3(AsOu)2 (?), is unlike those of whitlockite, graftonite and fillowite. 
Fillowite, (Mn, Fe, Ca, Na)3(POu)2. HeO (?), is described as monoclinic, 
pseudo-rhombohedral. The crystals closely simulate a steep rhombohe- 
dron terminated by {0001}, which is a habit typical of whitlockite. A 
type specimen (Yale 3093) of fillowite from Branchville, Connecticut, 
was examined for purposes of comparison. Optically this material was 
biaxial positive, with small 2V and with the acute bisectrix approximately 
perpendicular to the perfect cleavage (= {0001} in rhombohedral pseudo- 
symmetry). Indices: a=8=1.6714+0.002 and y=1.676+0.002. These 
data confirm the data for fillowite given by Larsen (1921). The x-ray 
powder pattern is entirely different from that of whitlockite. A sample 
of alleged merrillite from the Waconda meteorite was found to have a 
powder pattern different from both whitlockite and apatite, but there 
is no certainty as to the validity of the specimen. The x-ray powder 
patterns of apatite and whitlockite also are completely different, as 
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Fic. 3. X-ray powder photographs of whitlockite, apatite, 
graftonite, caryinite, fillowite. Cu radiation. 


shown in Fig. 3, and there is no question but that the two species are 
structurally dissimilar. There is, however, a near identity in the physical 
properties of the two minerals, as is seen from the following tabulation: 


W hitlockite A patite 
w 1.629 1.633-1.644 
€ 1.626 1.632-1.640 
Hardness 5 5 
Specific gravity Siz Seloet 
Fracture Sub-conchoidal to uneven 
Luster Vitreous to sub-resinous 


Dimensionally, apatite and whitlockite compare as follows: 


W hitlockite Fluor-apatite 

Space group R38c (2) C63/m 
ao (hex. coords.) 10.25 9.37 (~10.25) 
36.9 


Co 36.9 6.88 are ¥ 
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OccURRENCE AND ASSOCIATION 


Whitlockite was found as a few small masses on the waste heap of the 
Palermo quarry. The material was weathered and stained and disinte- 
grated readily under the hammer. The principal constituent of the masses 
was whitlockite as granular aggregates, and as crystals lining cavities. 
No feldspar or mica was present on the specimens, and the relation of the 
whitlockite to the main pegmatite body is not known. The nature of the 
associated minerals suggests that the whitlockite was a late low tempera- 
ture hydrothermal product. 

Colorless to pale smoky, doubly terminated quartz crystals ranging 
from microscopic dimensions up to 2-3 mm. in size are scattered through 
the whitlockite and in part project out into cavities Rarely, small 
rhombohedrons of rhodochrosite occur perched upon whitlockite crystals 
and usually are slightly embedded in the surface of that mineral. Apatite 
is present as drusy crystals deposited upon whitlockite. In places the 
whitlockite was deeply etched and corroded before the apatite deposition. 
The apatite crystals range in size from about 0.2X0.5 mm. to 4X2 mm., 
and are inwardly colorless but outwardly have a pearly white zone with 
a brownish surface film. The last of the primary minerals to form was a 
zeolite in fibrous tufts and bundles and fan-like aggregates. The mineral 
is badly altered and chalky, and its identity is unknown. Thin brown and 
black crusts of hydrous iron and manganese oxides are present as weather- 
ing products. The sequence of deposition is: 


whitlockite and quartz—rhodochrosite—apatite—zeolite. 


The Palermo granite pegmatite was a large producer of muscovite for 
many years. The general geology of the occurrence and the quarry and 
underground workings have been described by Sterrett (1914). Details of 
the mineralogy are lacking, aside from the description by Berman (1927) 
of graftonite from this locality, and the following brief list of the more 
unusual minerals of the pegmatite may be of interest. Amblygonite was 
observed as pale yellow transparent platy crystals 1 to 5 mm. in width 
implanted on drusy white apatite crystals. Lazulite occurs as granular 
blue patches in interlocking aggregates of muscovite and feldspar 
adjacent to masses of triphylite. Triphylite occurs in large masses 15 or 
more feet long in single exposures. The mineral has yielded by its altera- 
tion: heterosite, vivianite and incrusting and stalactitic masses of 
dufrenite. The dufrenite itself alters readily to limonite. Graftonite 
formerly was abundant on the dump, in masses up to 18 inches in size. 
The graftonite is interlaminated with triphylite (or heterosite derived 
from the alteration of the triphylite) and occurs in close association 
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with the large triphylite masses. Zinnwaldite is said by Sterrett to occur 
in zoned brown and bluish-green crystals. Beryl is abundant in green and 
yellow-green prismatic crystals about 4 to 6 inches in length. The tourma- 
line observed at the locality was black and coarsely crystalline. Cyrtolite 
occurs in small crystais with triphylite. Apatite occurs as thin platy white 
crystals flattened on {0001} and aggregated into crusts over drusy 
crystals of colorless quartz. An early formed greenish-blue manganian 
variety of apatite also occurs. 
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Note ADDED IN PRESS 


After the above described work was completed, a small and relatively 
perfect crystal-fragment of whitlockite was prepared and was re-examined 
by the Weissenberg method. This study verified both the rhombohedral 
character of the direct lattice and the existence of a glide along [0001]. 
A superior value of ap also was obtained, viz., 10.32A. This value brings 
the x-ray and the observed or theoretical crystal constants into very close 
agreement, as is seen from the following tabulation: 


Cell Contents (hex. coords.) 
Cane Vicmiitem 2 O 


S.G. Geb ke 


3.12 (obs.) '3.547 (morph.) | 55. 


6 4.2 3.2 42 168 (theor.) 
(new) do= 10.32, co=36.9 | 3.15 3.576 54.5 4.1 3.1 41.9 167.4 
8 4.0 3.1 41.4 165.1 


(old) ao= 10.25, co=36.9 | 3.19 3. 600 53. 


Attention may be directed to the fact that the space group of whit- 
lockite, R3c, can not be reconciled with the theoretical cell contents, 
Cae1P 14056 = 7(Caz(POx)2), since an odd number of cations are present 
and only equivalent positions occurring in pairs are available.* At least 
two lines of explanation are available: (1) Chemically different atoms 
occupy structurally equivalent positions. This interpretation seems im- 
probable in the present instance. (2) Sufficient positions are vacant in 
the structure to satisfy the symmetry requirements. A possible explana- 
tion on this basis may be suggested. In general, in order to have X 
missing Ca ions in the whitlockite structure, then either 2X atoms of a 
trivalent cation such as Fe? must be present in substitution among the 


* Remarked to the writer by Dr. Duncan McConnell, Jan., 1941. 
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remaining cations, or corresponding omissions or substitutions must 
occur among the anions, in order to compensate the loss in positive 
valence. The cell contents in the former view may be represented as 


( (Ca, Mg, Fe?)es_sx, Fe*sx)es—x*!”® (Ps2Ou6s) 1°. 


The following calculation of the cell contents definitely suggests that one 
of the Ca positions is vacant, giving 62 instead of 63 cations in the cell. 
However, there is not quite enough Fe’ present to compensate the loss of 
valence, although the agreement probably can be regarded as satisfactory 
in view of experimental error. 


Observed number of atoms in cell with ay= 10.32, co= 36.9, as 
re-calculated to 168 oxygen atoms 


lie =54,7 

= 61.9, or 63—X |Mg= 4.1 ?=60.5, or 63—3X 
with X=1.1 fen aps with X =0.83 
2X, with X =0.69 
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CUTTING OF DIAMONDS FOR INDUSTRIAL PURPOSES 


Epwarpb H. Kraus AND CHESTER B. SLawson, 
University of Michigan, Ann Arbor, Michigan. 


INTRODUCTION 


In recent years there has been a remarkable increase in the use of 
diamonds for industrial purposes. According to Ball! about two-thirds of 
the annual diamond production by weight, and one-fourth by value, is 
used in industry. These industrial diamonds are not of gem quality. They 
are a by-product of the mining of gem stones. 

The use of diamonds in drill bits for exploration and mining operations 
began about 1864.? Diamond drilling is now so widely employed that 
forty-five per cent of the annual use of industrial stones is for this 
purpose. 

Rapid and precision manufacture of metal parts has been a constant 
aim in industry in recent years. Diamond-set tools were accordingly de- 
veloped. These tools are used in various cutting, grinding, and machining 
processes of metal parts and also for trueing and re-surfacing abrasive 
wheels. They are employed in many industries and are exceedingly im- 
portant in the manufacture of automobiles and airplanes. Today 
diamond-set tools account for about thirty per cent of the annual con- 
sumption of industrial stones. 

A third important use of industrial diamonds is in the drawing of fine 
wire and filaments of uniform diameter. For this purpose diamonds are 
pierced with holes. The wire or filament is drawn through such pierced 
diamonds, called diamond dies, with successively smaller openings until 
the desired size is obtained. About ten per cent of the industrial diamonds 
is used annually for diamond dies. 

There are other miscellaneous uses of diamonds in industry which ac- 
count for fifteen per cent of the yearly industrial consumption.’ 

Only in the cutting and mounting of industrial diamonds in some of 
the diamond-set tools is any particular attention given to the fact that 
the hardness of the diamond varies materially with the crystal face and 
with the direction on the faces.‘ In other instances the orientation of the 
stone is quite random or it may be based upon the development of the 
diamond, preference being given to stones with a tabular habit regardless 
of what the largest faces may be. 

1 Ball, Sydney H., The diamond industry in 1939: The Jewelers’ Circular-Keystone, 


August, 1940, p. 15. 
2 Grodzinski, P., Diamant-Werkzeuge, Berlin, 1936, p. 154. 


3 Reference 1, p. 16. 
4 Kraus, E. H., and Slawson, C. B., Variation of hardness in the diamond: Am. Mineral., 


24, 661-676 (1939). 
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It is the purpose of this paper to describe in general terms the prepara- 


tion of industrial diamonds for diamond-set tools and diamond dies, and___ 


to correlate the practice of the industry with our present knowledge o 
the variation of hardness in the diamond and its crystal structure. 


DIAMOND-SET TOOLS 


Experience has shown that in shaping a diamond for use as the cutting 
edge of a machine tool, the edge must be so disposed that it will offer the 
greatest resistance to breakage. Because of the superior hardness of the 
diamond, abrasive wear is not the important factor in the life of the tool. 
It is the excellent cleavage of the diamond that most often causes the tool 
to fail. The cutting edge, hence, should be formed so as to offer the maxi- 
mum resistance to cleavage and be shaped so as to eliminate possible 
chipping. Because a sharp point is more readily chipped, it is preferable 
to give the tool more body and accordingly the cutting edge is commonly 
a curved ‘‘nose.”’ 


Erica ING? 


Figure 1 shows one of the many types of diamond-set tools which 
possess curved noses. This figure is well adapted to illustrate the various 
processes that are used in shaping the tool. The top of the tool A, is 
called the “face,” and is parallel to one of the planes of the dodecahedron. 
The part of the tool C is called the “flange.” The direction PB on the 
face is parallel to the long diagonal of the dodecahedron plane. The 
direction PM on the flange is also parallel to the long diagonal of a second 
dodecahedron plane. These two planes or crystal faces intersect at 90°. 
The flange is approximately cylindrical and its axis is parallel to PM. The 
cutting point is at P. 

In shaping the stone the face A (Fig. 1), is cut first. The stone is then 
placed in a small solder dop D (Fig. 2), so that PB (Fig. 1), is parallel to 
the axis of the dop; that is, a dodecahedron face is exposed for cutting the 
flange. The stem of the dop S (Fig. 2), is now placed in the holder H, 
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which extends from the end of the “tong” 7, and permits the dop to ro- 
tate about the axis of the tong. The dop must be so oriented that the 
direction PM (Fig. 1) is parallel to the axis of the tong. The stone, 
oriented in this manner in the dop, is placed upon the skeif, so that a 
portion of the crystal which corresponds to an octahedron face is sub- 
jected to cutting. To form the required cylindrical surface the dop must 
be rocked forward about the axis of the tong. This movement on the skeif 
must be in one direction only, that is, from an octahedron to a rhombic 
dodecahedron face, for cutting will take place only in this direction. The 
tong is then raised from the skeif and the dop rocked back to the original 
position and the movement repeated. This rocker motion, forward and 
backward, is repeated rapidly until the surface is finished. 

Only one-half of the flange can be cut in this way. This is due to the 
fact that the hardness of the diamond decreases in passing from an 
octahedron to a dodecahedron plane and that when the plane of the 
dodecahedron is reached the sense of the cutting direction is reversed.® 
Hence, it is necessary that the rocker movement start slowly and increase 
in speed. The cutting ceases abruptly because of the change in the sense 
of direction when PM (Fig. 1) is reached. 

Since only one-half of the flange can be cut in this way, the position of 
the stone with respect to the skeif must now be reversed in order to cut 
the other half. This is done by rotating the dop 180° about its axis. The 
two halves of the curved flange are then lapped into one. Because of the 
variation in hardness, and hence in the rate of cutting, and also because 
the two curved surfaces must be carefully lapped into the finished flange, 
the skill of the workman is the major factor in the efficiency of the opera- 
tion. 

Since the angle between the normals to adjacent faces of the octa- 
hedron and the dodecahedron is approximately 35°, a nose with a circular 
arc up to 70° can be cut by the two operations described. If an arc of more 
than 70° is desired, additional operations with different cutting directions 
are required. 

As is well known, the cutting of gem diamonds was developed by 
empirical methods based upon long years of experience. Thus gem cutters 
discovered very early that the direction of the long diagonal of the 
dodecahedron face is a hard direction, and accordingly this direction has 
been called a “‘rib.’’ The intersection of such ribs is designated as a “hard 
corner.’’ In the cutting of diamond-set tools the experience and practice 
of the gem cutting industry have been drawn upon, and, as is evident, the 
cutting point P (Fig. 1), is a “hard corner.” 


5 Reference 4, p. 663 ff. 
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The life of a tool, as already indicated, depends upon the orientation 
and the design of the stone. The type illustrated in Fig. 1 has been proven 
to have the longest life. This is because the cutter has taken advantage of 
the most favorable inherent properties of the diamond and the manner in 
which the tool is to be used. The curved surface which is produced by two 
operations and lapping gives the tool the greatest strength. In the use of 
the tool the cutting force is applied in a direction parallel to the long 
diagonal of a dodecahedral plane, which is a rib or resistive direction. In 
cutting the stone the direction at right angles to a rib, namely, parallel 
to the short diagonal of a dodecahedral plane, is used because it is a 
softer direction. 

In Fig. 1 the “lip angle,” that is the angle between the directions PB 
and PM is 90°. In practice it may be necessary to reduce this angle some- 
what in order to provide the tool with “end clearance.” This is done by 
giving the face of the tool A, the proper inclination to the flange C. The 
nose remains the same and the direction of the cutting force is still parallel 
to the long diagonal of the dodecahedral plane. 

In addition to the tools of the type described, many machining and 
grinding operations require diamond tools of special design. For example, 
“‘chisel-pointed”’ stones are used to cut the v-shaped depressions of gears. 
“Pointed” stones are also necessary to cut depressions into the faces of 
abrasive wheels used to grind gear teeth. All stones for diamond-set tools 
are shaped entirely by hand, and are carefully checked by projecting an 
enlarged image of the finished tool upon a large scale drawing which has 
been made according to the required specifications. 

Specially-shaped industrial diamonds are being used increasingly. 
Their development is greatly retarded, however, because the tool de- 
signer does not usually possess an adequate knowledge of the inherent 
physical properties of the diamond. Thus abrasive hardness is commonly 
confused with brittle hardness or toughness. Moreover, it is not realized 
that the diamond cannot be machined like a metal but that the cutting 
operations on the diamond are dependent upon the selection of favorable 
directions. This generally causes the tool designer to expect too much of 
the diamond itself as well as too much from the average diamond cutter. 


DIAMOND Dies 


In the preparation of diamond dies it is common practice to select 
stones with a tabular habit so as to reduce grinding and polishing to a 
minimum. Such stones are usually distorted rhombic dodecahedrons or 
octahedrons. The stones are first mounted in metal and then pierced with 
a small hole of the required dimension in a direction perpendicular to the 
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tabular surface. Generally a slight conical depression is first made with 
a drill having a sharp diamond point. The actual drilling then takes 
place. This is essentially a grinding and pecking process. For this purpose 
a sharp steel point revolves in the conical depression. Fine diamond dust 
in oil is regularly applied to the revolving point or needle. Depending 
upon the size of the hole to be drilled the needle revolves from 1500 to 
2500 times a minute. The drilling apparatus is so designed that as the 
needle revolves the mounted stone vibrates gently against the needle 
point two or three hundred times a minute; that is, as the needle revolves 
it also pecks. By this pecking process minute cleavage fragments are 
broken loose which augment the diamond dust in the oil and hence 
materially hasten the drilling process. It must be pointed out that the 
actual grinding or drilling is not done by the steel point but by the 
diamond dust between the needle and the stone. 

After the diamond has been pierced in this way, the opening must be 
accurately shaped and sized and also highly polished. This is accom- 
plished by moving a wire or a revolving needle to and fro in the hole of 
the diamond, which is constantly rotated. This process is a delicate one 
and requires carefully adjusted apparatus. 

The boring and polishing processes are very slow and may require 
several days or even weeks of continuous operation. In the preparation 
of a diamond die as much as twenty to twenty-five per cent of the 
original weight of the stone may be lost.® 

As has been indicated, tabular crystals are generally selected for 
diamond dies for natural and economic reasons. The dominant faces on 
such crystals are either those of the octahedron or the dodecahedron. If 
cubical crystals, which are common, were used, or if surfaces on octa- 
hedral or dodecahedral crystals were ground parallel to a face of the 
cube, the boring of the hole and the polishing of the surfaces of the die 
should be accomplished more readily than when distorted octahedral or 
dodecahedral crystals are used. This is because the cube face is softer 
than either of the other faces and also because the direction of the hole 
would be parallel to a crystallographic axis. According to theory the 
hardness of the stone in this direction is less than in the others. Moreover, 
the hardness of the diamond is greatest on faces of the octahedron. On 
faces of the dodecahedron it is intermediate between those of the cube 
and of the octahedron. 

In the present practice of drilling diamonds for use as wire-drawing 
dies the ultimate effect of the excellent cleavage does not seem to have 
been adequately taken into account. The effect of the cleavage will be 


6 Reference 2, p. 181. 
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discussed for three directions of drilling, namely, perpendicular to a 
plane of 
1. the octahedron, 


2. the rhombic dodecahedron, and 
3. the cube. 


1. When drilled perpendicular to an octahedron plane (Fig. 3), three 
cleavage directions are inclined at about 19° to the axis of the hole, while 
the fourth is perpendicular to the hole. If, as is frequently the case, the 
conical wall of the entrance opening makes an angle of about 8° with the 
axis, it follows that the direction of the drawing force of the wire impinges 
upon the wall of the opening which makes at three points an angle of 11° 
with each of the three cleavages. If the angle of the entrance opening is 
increased, this approximate parallelism becomes greater and at 19° the 
parallelism is complete. 

2. When the diamond is drilled perpendicular to a rhombic dodeca- 
hedral plane (Fig. 4), there are two cleavages exactly parallel to the axis 
of the hole and two which are inclined at angles of 55°. It is well known 
that cleavage takes place most readily when a force is applied parallel to 
a cleavage plane, especially if the cleavage is a perfect one as is the case 
in the diamond. 

3. When the hole is drilled perpendicular to a plane of the cube (Fig. 
5), the four possible cleavage planes are all equally inclined to the axis, 
at approximately 35°. 

Since cleavage breaks are frequently the cause of the failure of dies, 
it would appear that the axis of the hole should not, for obvious reasons, 
be parallel or approximately parallel to cleavage planes, but rather should 
be inclined to them at as large an angle as possible. From the above dis- 
cussion it is evident that cleavage failures are more likely to occur when 
the holes are drilled perpendicular to planes of the dodecahedron or of the 
octahedron than when perpendicular to the cube. 

In order that a wire-drawing die may render the maximum efficiency 
the constancy of the drawing hole should be maintained for the longest 
possible period, that is, the hole should remain circular and of fixed 
diameter. This is very essential since dies are used in a continuous series, 
that is, in a train, and the wire is drawn through them at speeds of 3000 
to 12,000 feet per minute, depending upon the diameter and composition 
of the wire. 

Experience shows that with use the circular holes of the dies tend to 
change in forr. They frequently become elliptical. These changes in form 
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may, it is thought, be correlated with the variation of hardness with 
direction, and with the crystal structure of the diamond. Investigation 
of these changes should prove fruitful. 
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PRESENTATION OF THE THIRD ROEBLING MEDAL OF 
THE MINERALOGICAL SOCIETY OF AMERICA 
TO LEONARD JAMES SPENCER 


A. N. WINCHELL, University of Wisconsin, Madison, Wisconsin. 


About ten years ago the Council of the Mineralogical Society of 
America made plans to establish a medal in recognition of exceptionally 
distinguished work in the field of mineralogy. The first award of the 
Roebling Medal was made in December, 1937, to Professor Charles 
Palache, the recognized leader in the field of mineralogy in America. The 
second award was made the following year to Dr. Waldemar T. Schaller 
of the United States Geological Survey in appropriate recognition of his 
distinguished services to the Society and to the science of mineralogy. 

This year the committee has wisely selected as the recipient of the 
honor a man who is not an American, thus emphasizing the fact that the 
medalist is chosen as a leader in mineralogy, not merely in America, but 
in all the world. 

Leonard James Spencer was born in Worcester, England, in 1870. He 
obtained his education in science in a series of institutions, beginning in 
the Technical College at Bradford in Yorkshire, continuing at the Royal 
College of Science at Dublin, Ireland, the University of Cambridge, 
England, and the University of Munich, Germany. He won honors at 
Dublin and the Harkness University Scholarship at Cambridge. 

He expected to become a geologist, but his first opportunity in science 
came in 1894 as an assistant in the Mineral Department of the British 
Museum, and that circumstance diverted his attention to mineralogy, 
although he had begun collecting ammonites and belemnites on the 
Yorkshire coast at the tender age of seven years! 

He became a member of the Mineralogical Society of London in 1894, 
a member of the Council in November, 1899, and succeeded Professor 
A. H. Miers as Editor of the Mineralogical Magazine at the end of 1900. 
He is, therefore, just now completing forty years of service in that ca- 
pacity and during that time he has edited thirteen volumes of the Jour- 
nal. In January, 1920, he established Mineralogical Abstracts, of which 
seven volumes have now been published. It is a mere statement of fact 
to say that Mineralogical Abstracts has come to be recognized very gen- 
erally as the best publication of its kind. It is now the chief source of 
prompt information regarding all publications in the field of mineralogy, 
and, as such, it is of fundamental importance in all research work in our 


science. 
For forty-three years he has been publishing a list of new mineral names 
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in each volume of the Mineralogical Magazine and the fifteenth list of 
this series has just made its appearance. 

Dr. Spencer has written many scientific articles dealing with the char- 
acters of minerals; for example, he proved that binnite is only a synonym 
of tennantite, and he described accurately and gave names to eight new 
minerals. He has made elaborate and important studies of meteorites 
and tektites. A hydrous zinc phosphate from British Columbia has been 
named spencerite in his honor. 

He made a skillful translation of two large volumes—one, R. Brauns’ 
“Tyas Mineralreich,” and the other, Max Bauer’s ‘‘Edelsteinkunde.”’ He 
has published two books of his own; the first one is ‘“The World’s Min- 
erals,” published in 1911, and the second is “‘A Key to Precious Stones,”’ 
which appeared in 1936. 

It is remarkable how widely his ability as an abstractor has been used. 
He has prepared abstracts in the field of mineralogical chemistry ever 
since 1895 for the Chemical Society of London. He was referee for the 
mineralogy volumes of the International Catalogue of Scientific Litera- 
ture from 1900 to 1914. He was collaborateur for crystallography and 
mineralogy for the international “Tables annuelles de constantes et don- 
nées numeriques” from 1911 to 1930. He prepared many articles on 
minerals for the eleventh to fourteenth editions of the Encyclopedia 
Britannica, and articles on economic minerals for Thorpe’s Dictionary 
of Applied Chemistry. 

He has received many honors, including an honorary degree from the 
National University of Ireland; the Geological Society of London 
awarded him the Wollaston Fund in 1902 and the Murchison Fund in 
1937. He is an honorary life fellow of the German Mineralogical Society, 
and of the Royal Geological Society of Cornwall, which presented to him 
its Bolitho gold medal. He has been a corresponding member of the Min- 
eralogical Society of America since the first small group of such honorary 
members was selected in 1927. He was President of the Mineralogical 
Society of London from 1936 to 1939. 

He became a Fellow of the Royal Society in 1925, and Commander in 
the Order of the British Empire in 1934. He is also a Fellow of the Geo- 
logical Society of London, of the Chemical Society of London, and of the 
Royal Geographical Society. 

It is a great pleasure to me that I am given the honor to announce the 
award of the Roebling medal of the Mineralogical Society of America to 
Dr. Leonard James Spencer and to present it to Mr. Harold E. Slay- 
maker, British Consul in Houston, Texas, for transmittal to the one we 
are glad to honor. 


ACCEPTANCE OF THE THIRD ROEBLING MEDAL OF 
THE MINERALOGICAL SOCIETY OF AMERICA 
BY LEONARD JAMES SPENCER 


The welcome news (first received through the British Foreign Office— 
a reliable source of information) that I had been selected for the award 
of the third Roebling Medal came to me as a great and very pleasant 
surprise on my seventieth birthday. This is indeed an honour that I 
deeply appreciate and I sincerely thank the Mineralogical Society of 
America for so signal an award. It is, I believe, the only medal in the 
whole world that can be awarded to a mineralogist. Although geological 
societies have a profusion of medals to bestow (personally I have two 
such medals), yours is the only mineralogical society that has instituted 
a medal. To be the third recipient, following the distinguished American 
mineralogists Professor Charles Palache and Dr. Waldemar T. Schaller, 
is a special gratification to one in a foreign country. Apart, however, 
from any personal satisfaction, it is a true indication of the international 
cooperation and good will that must and will prevail in all scientific 
work. That the first award outside the United States should come to 
Great Britain is a symbol of the close bond between our two English- 
speaking countries, and this will I am sure be much appreciated by 
British mineralogists. 

My record, as I see it myself, scarcely seems to justify this award. I 
can only say that I have stuck at my job for a number of years; but 
having now been so rewarded I begin to feel that my efforts have not 
been altogether unsuccessful. The only way to become a mineralogist is 
to start when quite young collecting minerals for oneself in the field. At 
the age of seven my father gave me a geological hammer, partly perhaps 
with the idea that if superfluous energy was diverted to the breaking of 
rocks, other forms of destruction would be avoided. While still a school- 
boy, I had formed a collection of some thousand specimens of fossils, 
minerals, and rocks, mostly from Yorkshire localities, all methodically 
numbered, labelled, and catalogued. My first serious study of the sub- 
ject was under a charming old Irish professor, J. P. O'Reilly, at the 
Royal College of Science in Dublin. Three years there gave further scope 
for collecting. Then four years at Cambridge University where geology 
and mineralogy were my principal subjects. Just at the end of the Cam- 
bridge course there fortunately happened to be one of the infrequent 
vacancies in the scientific staff of the Mineral Department of the British 
Museum, and then was my chance to become a real mineralogist. After 
appointment in 1893, I was allowed leave for a few months for further 
study in crystallography under Professor Paul Groth at the University 
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The British Museum offers wonderful and unique opportunities and a 
serious student who is willing to work overtime at home can scarcely 
help but make good. The Museum was established in 1753 and it ab- 
sorbed several old collections. To the accumulation of collections there is 
apparently no end, and in 1881 the Natural History Collections were 
crowded out from the main British Museum building at Bloomsbury and 
removed to a new building, the British Museum of Natural History at 
South Kensington. Since then there has been a steady growth year by 
year in the collections. Curatorial work and the preservation of records 
are the first duties, but there are ample opportunities for research work 
on the accumulations of material. I have myself made some original con- 
tributions to mineralogical literature, and there may be one or two 
papers that I now regret having published. But I have always avoided 
hasty publication, and in some cases have waited twenty years or more 
before publishing uncertain and incomplete results. 

Since my retirement from the Museum in 1935 under the Civil Service 
age limit, I have fortunately been able to continue my work, mainly in 
connexion with the Mineralogical Magazine and Mineralogical Abstracts. 
As editor of the Magazine since 1900, I have had no hesitation in in- 
viting authors to reconsider their papers and if necessary to rewrite 
and curtail them. In this I have, with very few exceptions, found authors 
most reasonable and grateful for assistance. Points most obvious to the 
author himself (sometimes even his own name in the title) are often 
omitted, to the confusion of the chance reader. Mineralogical Abstracts 
were started systematically in 1920 as a sequel to the International 
Catalogue of Scientific Literature which terminated in 1914. Attempts 
have been made to select for abstracting only those papers of real value 
and importance, rather than blindly including all and every paper; and 
the indexing has been taken seriously. With regard to my own work, I 
regret to say that lately I have rather forsaken pure mineralogy for 
meteorites and natural glasses; but I keep a sharp lookout in the litera- 
ture for new minerals. 

Comparisons are often odious, but I think that some comparison of the 
British Mineralogical Society and the Mineralogical Society of America 
may be useful and to the advantage of the latter. Your society is to be 
congratulated this year on its coming of age, having been founded in 
December 1919. It is a very virile and live society—and it has instituted 
a medal. Your membership and subscription list (numbering 1042 in 
1939) is just about double that of the much older British Society (founded 
in February 1876), and each year you publish a fat volume full of valu- 
able data, as against one volume in three years of the Mineralogical 
Magazine. By a strange coincidence this December sees the completion 


166 DOS. SPENGER 


of the twenty-fifth volume of both the American Mineralogist and the 
Mineralogical Magazine. 1 am the proud possessor of complete bound 
sets of both of these periodicals. The American Mineralogist in twenty- 
four and one-half years has filled up shelf space of very nearly one metre 
(99 cm.), while the Mineralogical Magazine in sixty-five years runs to 
only 90 cm. In addition, however, there are now seven volumes of Min- 
eralogical Abstracts running to 29 cm. 

As a recipient of the Roebling Medal, which was founded in memory 
of Colonel Washington Augustus Roebling (1837-1926), I recall with 
pleasure my visit in August 1924 to him and Mrs. Roebling at their 
home in Trenton, New Jersey. He was a most affable and generous old 
gentleman, then aged 87, and I was much impressed by his fine and well- 
ordered collection of minerals. In addition to many fine show specimens, 
he had made a special effort to have represented in his collection every 
known variety of mineral—even mere names. It was remarkable how he 
knew and remembered every specimen; as a test I was invited to call for 
something quite obscure, which to his great joy and pride was immedi- 
ately produced. Following my visit I had several interesting letters from 
him up to the time of his death. He was an excellent correspondent and 
wrote in a very small neat hand; he had no use for writing machines—nor 
for automobiles. 

Again I express to the Mineralogical Society of America my sincere 
thanks for the generous award of the highest recognition that it is able 
to bestow. I feel highly honoured. My only regret is that under present 
circumstances it will be quite impossible for me to attend the meeting of 
the society and receive the medal in person. I should have much liked 
to have repeated my previous pleasant and profitable visit to the United 
States. I am grateful to the British Foreign Office for instructing His 
Majesty’s Consul (to whom also my thanks are due) at Houston, Texas, 
to receive the medal on my behalf. 


MEMORIAL OF WALDEMAR CHRISTOPHER BROGGER 


OLAF ANDERSEN, 
Stevens Institute of Technology, Hoboken, New Jersey. 


With the death of Dr. W. C. Brégger, Professor Emeritus of the Uni- 
versity of Oslo, on February 17th, 1940, the science of geology lost one of 
its most outstanding workers, and Norway lost an ardent patriot and 
faithful public servant, a truly great son. 

Waldemar Christopher Brégger was born in Oslo on November 10th 
1851, his parents being Anton Wilhelm and Oline Maria (Bjerring) 
Brogger. He received his preparatory education in Oslo where he gradu- 
ated from the ‘‘“Gymnasium”’ and was matriculated at the university in 
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1869. He devoted his entire time at the university to an independent 
study of science on a broad basis and laid the foundation for the remark- 
able mastery of the several branches of geology, including mineralogy, 
that was such a striking feature of his scientific work. 

Brégger’s professional career may be characterized as easy from the 
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start, his great gifts, thorough knowledge and inspiring personality open- 
ing the way for him to the positions he desired for his life’s work. He 
became an assistant at the Norwegian Geological Survey in 1875 and re- 
tained his connection with the survey as a collaborator for the greater 
part of his life. From 1876 to 1881 he was associated with the University 
of Oslo as a curator and research fellow. In 1881 he was called to the Uni- 
versity of Stockholm as professor of mineralogy and geology and thus 
attained the position of a full rank professor at the early age of thirty. 
He was called back to Norway as professor of mineralogy and geology 
in the University of Oslo, in 1890, and remained active in this professor- 
ship till his retirement in 1916. 

Through his activity as a university teacher in Stockholm and Oslo, 
Brégger exerted a great influence on the development of geology in the 
countries of northern Europe. In Stockholm pupils from all these coun- 
tries flocked to his classes and among them were many who later became 
prominent in various fields of geology. In Oslo he became the teacher of 
practically all Norwegian geologists, mining engineers and natural his- 
tory instructors now of late middle age or older. During the last ten years 
or so of his service as professor, heavy public duties forced him to leave 
most of the teaching to others. In the course of his 24 years of retirement 
he devoted a major portion of his time to research work in geology. 

Brogger’s scientific activity extended over nearly all branches of geol- 
ogy; indeed it included zoology and archaeology; but his most important 
work was in the fields of mineralogy and petrography. As the years 
passed by, his work was more and more concentrated on petrography and 
he became one of the leading petrographers of his time. 

After publishing a paper on the molluscs of the Oslo fjord in 1872, 
Brogger concentrated entirely on geology and published his first geologi- 
cal paper, on giant pot holes, jointly with Reusch, in 1874, and his first 
mineralogical paper, on large crystals of enstatite, in 1876. Thereafter 
for many years he devoted a considerable part of his time to mineralogi- 
cal studies, his main interest being the minerals of the syenite pegmatites 
of the Oslo region. A number of papers containing descriptions of new 
minerals and new data on previously known minerals from these peg- 
matites were published and the complete results were gathered in the 
unique monograph: ‘‘Die Mineralien der Syenitpegmatitginge der Siid- 
norwegischen Augit- und Nephelinsyenite,”’ appearing in 1890 as volume 
16 of Zeitschrift fiir Krystallographie und Mineralogie. This remarkable 
volume of two separately paged parts contains in the first part of 235 
pages, an outline of the general geology of the Oslo region and the special 
geology of the syenite pegmatites, and in the second part of 663 pages, 
detailed descriptions of the 70 odd minerals occurring in the pegmatites. 
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An opinion on the scientific value of this monograph was expressed at the 
time of its publication in the following words of Professor P. Groth: 
“The present publication will, no doubt, become of epoch-making im- 
portance for the knowledge of the natural history of Scandinavia.” An- 
other important contribution to mineralogy was Brégger’s work on the 
minerals of the granite pegmatites of southern Norway, but this work 
was only partly finished. Its results were published in a number of sepa- 
rate papers and in the monograph: “Die Mineralien der Stidnorwegischen 
Granitpegmatitginge. I. Niobate, Tantalate, Titanate und Titanonio- 
bate” (the Academy of Sciences of Oslo, 1906). This monograph would 
have contributed everlasting value if it added nothing more to mineral- 
ogy than all its chemical data. It contains sixteen new analyses of these 
extremely complicated rare earth minerals, and gives detailed discussions 
of their chemical and crystallographic relationships. Also the listing of 
numerous localities and a summary of the geology of the granite peg- 
matites are features of considerable importance in this publication. Brég- 
ger’s only later publication in the field of mineralogy was a brief paper 
giving supplementary crystallographic data on hellandite, published in 
1922. As a conclusion of the remarks on Broégger’s work in mineralogy 
it may be stated that the following minerals were named and first de- 
scribed by him: nordenskidldine, hambergite, johnstrupite, calciothorite, 
lavenite, hiortdahlite, rosenbuschite, barkevikite, cappelenite, melano- 
cerite, mossite, blomstrandine, priorite, and hellandite; and that the 
mineral bréggerite, a helium-bearing octahedral variety of uraninite, 
was named after him. 

Brégger’s work in petrography was largely concerned with the igneous 
rocks of the Oslo region, but he also made important contributions to the 
study of pre-Cambrian rocks. The results of his work on the igneous 
rocks of the Oslo region were published from time to time between 1890 
and 1933, and are contained in a number of papers and particularly in 
the following monographs having the main title: ‘“‘Kruptivgesteine des 
Kristianiagebietes” (Oslogebietes) and the following sub-titles: “I. Die 
Gesteine der Grorudittinguait serie (1894), II. Die Eruptionsfolge der 
triadischen Eruptivgesteine bei Predazzo in Siidtyrol (1895), HI. Das 
Gangefolge des Laurdalits (1898), IV. Das Fengebiet in Telemark, Nor- 
wegen (1921), V. Der grosse Hurumvulkan (1930), VI. Uber verschiedene 
Ganggesteine des Oslogebietes (1932), VII. Die chemische Zusammen- 
setzung der Eruptivgesteine des Oslogebietes (1933).” All these were 
written in German and occur in the regular series of publications issued 
by the Academy of Sciences of Oslo. The following two were written in 
Norwegian and published in 1933 in the series of the Norwegian Geologi- 
cal Survey: No. 138—The eruptions of the essexite series. The oldest 


170 OLAF ANDERSEN 


volcanic activity in the Oslo region; and No. 139—On the rhombpor- 
phyry dikes and their accompanying faults in the Oslo region. 

Rocks from the pre-Cambrian areas adjoining the Oslo region were de- 
scribed by Brégger in the last two publications written by him: “On sev- 
eral Archian rocks from the south coast of Norway, I—Nodular granites 
from the environs of Krageré” (1934), and “II—The South-Norwegian 
hyperites and their metamorphism” (1935), published by the Academy 
of Sciences of Oslo. These two volumes on which he worked intermittently 
for many years, were written in English by Brogger, as a compliment to 
American friends, although he labored arduously with the language, hav- 
ing learned it late in life. “I am using the dictionary and the grammar all 
the time,” he once told me. In the preface of the first volume he sends “... 
a cordial and grateful greeting to noble friends among American pe- 
trographers and geologists, a greeting full of remembrances from unfor- 
gotten and ever memorable days during a visit to the United States 32 
years ago...” In volume II, on hyperites, Brogger gives very thor- 
ough descriptions of all the structural details of these and other rocks and 
publishes a number of new analyses. The detailed discussion of corona 
structures is of particular interest. 

Brégger’s great monograph on the late glacial and post glacial changes 
of level in the Oslo region with descriptions of the faunas of the Quater- 
nary clay deposits, and his treatise on the levels of the strand-line during 
the stone age in south-eastern Norway, should also be mentioned as 
among his important publications. They were written in Norwegian and 
published in the series of the Norwegian Geological Survey as Nos. 38 
(1900) and 41 (1905), respectively. 

In the Trondheim district and the Hardanger ‘‘Vidda’”’ (plateau) 
Brogger pursued studies involving stratigraphic and structural problems. 
At the latter place he worked as a member of a government commission 
investigating the problems of the mountain passage of the Oslo—Bergen 
railroad. His work on this commission is said to have played no small 
part in the successful completion of this difficult engineering project 
which was finished in 1910, after many years of construction. 

Brogger’s work on the geology of the Oslo region mentioned above, 
deserves a few additional remarks. This region extends in a general north- 
south direction between the Oslofjord and Lake Mjésa. It is about 140 
miles long and 22-35 miles wide and covers an area of about 4000 square 
miles. The region is characterized by the occurrence of a great variety of 
intrusive and extrusive igneous rocks of the alkaline type associated with 
older paleozoic sedimentary rocks, the whole complex being surrounded 
by pre-Cambrian rocks and being preserved from denudation by sub- 
sidence along fissure faults. The main features of the geology of the region 
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were known from earlier investigations, indeed, the “Christianiagebiet”’ 
was famous among geologists of the nineteenth century, but a large 
amount of detailed observations and thorough revisions of the old inter- 
pretations were highly desirable. This immense task Brégger undertook: 
at the outset of his career as a geologist and continued it for over sixty 
years. Aided by a number of younger assistants, he and his collaborator, 
the late professor J. Schetelig, mapped the region in great detail and pub- 
lished ten sheets on a medium scale (1:100,000) of the greater part of it, 
and an outline map on a scale 1: 250,000 of the entire region. He brought 
together enormous collections of minerals, rocks and fossils from all parts 
of the region and examined this material by all available laboratory 
methods. The results of this work were published in over sixty papers 
(including the monographs mentioned above) covering subjects in min- 
eralogy, petrography, paleontology, stratigraphy, structural geology, 
and Quaternary geology. Impressive as this work is, it does not cover 
nearly all the items of the Oslo region or what Broégger had planned to do. 
It is particularly to be regretted that the complete summary of all petro- 
graphic-geologic data, and the petrogenetic conclusions based on them, 
alluded to by Brégger in one of his monographs, was never published. 
It is fortunate, however, that in his last publication on the Oslo region 
(No. VII in the series mentioned above) he gave a complete, classified 
list of all the 331 analyses made on the igneous rocks of the region with 
brief remarks on the igneous history of the rocks. In other monographs 
(particularly Nos. I and III of the series) he dealt at length with prob- 
lems of magmatic differentiation, the clarification of which is to a consid- 
erable extent due to Brégger’s studies in the Oslo region. He established 
as an empirical rule, the analogy between sequences of crystallization, 
differentiation, and eruption—the rule of increasing acidity—which also 
has been found to hold true, in a general way, for a number of other co- 
magmatic regions. 

Besides the publications containing the results of his personal research 
work, Brégger wrote an excellent outline of the geology of Norway and 
numerous popular articles on a variety of subjects, usually contributed 
to newspapers. 

During the last fifty years of his life, while active and as a retired pro- 
fessor in Oslo, Brégger became engaged in numerous activities in addition 
to his university work. Thus he served as a member of the Storting 
(Parliament) for the term 1906-1909 and used much of his influence as a 
legislator to improve the economic conditions of scientific and educational 
institutions in Norway, nearly all of which are owned and operated by the 
state. After having been instrumental in reorganizing the administrative 
system of the University of Oslo, he was elected its first rector in 1906 
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and re-elected for several years, serving in 1911 when he had the strenu- 
ous task of organizing and leading the centennial celebration of the 
university. He did a magnificent work for the general welfare of the uni- 
versity, obtaining among other things, appropriations for highly needed 
new buildings. For many years he was president of the Academy of 
Sciences of Oslo and contributed greatly to the advencement of this or- 
ganization. He was one of the three honorary members of the venerable 
patriotic organization, “The Society for the Welfare of Norway,” and 
held positions of trust and honor in several other organizations. As early 
as 1896 he began his illustrious activity as ‘“‘the biggest beggar in Nor- 
way” (self styled), collecting funds from private sources for scientific 
work and he kept it up for many years thereafter. This was no easy task 
in a country where large fortunes are few and far between and where 
tradition, when Brégger began his “‘begging,”’ did not favor donations 
to science as much as to religious organizations and charity. However, 
Brégger’s tremendous energy and great power of persuasion overcame 
all difficulties, and the results of his personal efforts and of his leadership 
and inspiration were funds amounting to several million dollars, the pro- 
ceeds of which have been at the disposal of Norwegian scientists for their 
projects of research and the printing of their reports. Brogger was also 
largely responsible for shaping the extremely liberal rules under which 
grants from the funds were distributed, and for many years he took a 
leading part in the administration of the funds. 

Brogger’s cultural interests were many-sided; he appreciated literature 
and art and was always on the alert against attempts of restricting the 
perfect liberty of expression in any fields of intellectual activity. His 
musical talents were so prominent that in his early youth he hesitated 
for a while before he chose the career of a scientist instead of that of a 
musician. In politics Brégger was a conservative liberal, always lined up 
with those who represented progress and democratic ideals. He had 
traveled widely visiting most European countries and also the United 
States where he spent some time in 1902, making a round trip traveling 
as far as the west coast and becoming a friend for life of most American 
geologists of prominence then living. He often spoke about these friends 
in words of love and admiration. 

Brogger’s work as a scientist and public servant was widely recognized 
not only in Norway, but in many foreign countries whose sovereigns and 
institutions honored him in various ways. He received several prizes and 
medals, among them the highly cherished Wollaston medal of the Geo- 
logical Society of London (1911), and held honorary degrees from a num- 
ber of universities. The Grand Cross (the highest degree) of the Order 
of St. Olav was awarded to him by the King of Norway in 1911, and he 
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also held orders of knighthood from Denmark, Sweden, Germany, 
France, Italy, and Russia. He was a Foreign Member of the Royal 
Society and an Associé de l'Institut de France, and was elected to mem- 
bership in about thirty other learned societies. 

With all his accomplishments and honors Brogger remained to his 
death a delightfully human person. He did not suffer from false modesty, 
for he honestly knew his own worth, but he was easily approached and 
those who made his acquaintance would find him an interesting and 
charming man, at the same time they would be impressed by the vigor of 
his personality. His dynamic energy was an inspiration to most of those 
who came in contact with him, although some might be taken aback by 
the strides of the giant. As one of his colleagues said when he compared 
Brégger, the organizer, with a rotary snow plow forcing its way through 
densely packed drifts: “It is a magnificent sight, but those who happen 
to come close to the plow may not always be comfortable.” Brégger was 
fearlessly honest and outspoken and never afraid of a fight if the occa- 
sion called for it; but he was far from meddlesome and never posed as 
a sage; indeed, the restraint of this man of unusual insight and knowl- 
edge was quite remarkable. His helpfulness towards those he considered 
worthy of help was unstinted. expressed as it was in efficient action, not 
merely in considerate words. 

In spite of much illness during his long life, Brégger was physically 
fit almost to his death, but his memory became slightly def.cient during 
the last five or six years of his life. He died from kidney trouble after an 
illness of two weeks. His funeral services were held in the large festival 
hall of the University of Oslo, which was filled to capacity by a gathering 
representing a good cross-section of the people of Norway. The King, 
the Crown Prince, the Prime Minister, and numerous other representa- 
tives of government, politics, science, art, industry, and business were 
present together with Brdgger’s family, friends and colleagues, and 
hundreds of students from all departments of the university. Memorial 
meetings were held for him by the Norwegian Geological Society and the 
Academy of Sciences of Oslo. On all these occasions as well as in the 
obituaries of the newspapers, tribute was paid to Brégger as a great 
scientist, an inspiring organizer, and a warm hearted patriot. It was said 
that Norway is not likely to have another son his equal for a long time. 


MEMORIAL OF LAZARD CAHN 
CHARLES PALACHE, Harvard University, Cambridge, Mass. 


Lazard Cahn was born in St. Joseph, Missouri, May 23, 1865. His 
parents were both of French nativity and came to the United States 
from Rheims. 

By the time Lazard was ready for school, the family had moved to 
New York City, where he spent his earlier school days. When he was 
fifteen he was sent to Stuttgart, Wiirttemberg, for two years. He con- 
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tinued there the usual studies and also studied the piano on which he 
became a Very good performer. On returning to the United States he 
entered Stevens Institute. His great interest at this time was chemistry 
and he planned to enter Yale University for advanced study of the sub- 
ject, but the illness of a sister caused him to give up this plan and he 
went west to be with her. 
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In Colorado Springs he learned of some rare minerals, the hydrous 
fluorides and others, which had been found at St. Peter’s Dome nearby. 
His interest in these minerals was aroused on account of their unusual 
chemical constitution, but as his knowledge of minerals grew his en- 
thusiasm for mineralogy increased and he was soon studying intently 
the subject in which he was to become so expert. 

Mr. Cahn later studied mineralogy more formally in American uni- 
versities and studied crystallography under Dr. Victor Goldschmidt at 
Heidelberg, but his excellence in morphology was due to his life-long 
absorption in it. 

For a number of years, beginning about 1896, he dealt in minerals, 
traveling in this country, Mexico and in Europe, making many ac- 
quaintances and friendships which endured to the end. I think that one 
may say that those with whom he dealt came to feel complete confidence 
in his integrity and in his knowledge. 

The writer’s acquaintance with Lazard Cahn began about 1900 when 
he made periodical trips to Cambridge with specimens for sale. We soon 
found a basis for congenial friendship in our mutual love of crystallog- 
raphy. He was really only interested in crystallized minerals, and it was 
wonderful how much he succeeded in seeing on the most minute crystals 
with only the binocular microscope to aid him. During the winter of 
1914-1915, not long after his stay in Dr. Goldschmidt’s laboratory, he 
spent some time measuring crystals with me and increased his knowledge 
of crystal drawing. His drawings were exquisite; he sometimes reduced 
them by photography and printed the crystal figure on the label of the 
specimen illustrated. He also developed a method of cutting out of card- 
board the various angles obtained by contact measurements of larger 
crystals. I have such a card carrying on its edges every angle of a very 
complex rhodonite crystal from Franklin, which he sold to our collection. 
The values of the angles and the indices of the faces between which they 
lie are written on the card with his delicate pen. 

It was the author’s good fortune to be able to give Cahn’s name to a 
mineral which proved to be most unusual both in composition and crys- 
tal form. He first detected the minute colorless crystals with his binocular 
and sketched their peculiar form with accuracy. The name was attached 
to the species with Mr. Cahn’s consent before enough of it was at hand 
for any chemical tests. We had to wait thirteen years for the mineral to 
turn up again at Franklin, but when it did it more than justified my 
faith that it was a new species. It proved to be a boro-arsenate of cal- 
cium—a type of chemical compound hitherto unknown among minerals. 
The full description was published in 1927. Another decade passed and 
again Mr. Cahn discovered a new fact about this mineral. On one of his 
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micromounts are crystal faces which prove cahnite to have a type of 
symmetry not before found on any mineral, and on but a single sub- 
stance. It belongs to the disphenoidal class of the tetragonal system. This 
observation, verified by me in 1938 but not yet published, gave Cahn 
intense pleasure and made him more than ever proud of his namesake. 

About the year 1920 Cahn became closely associated with Mr. Clarence 
Bement of Philadelphia, who after the sale of his magnificent collection 
of minerals to the American Museum of Natural History had taken up 
enthusiastically the assembling of a collection of micromounts. Cahn 
supplied him with a great variety of specimens to this end and learned 
from Mr. Fiss the delicate art of mounting them with the best effect. It 
was, I believe, from this association that his own interest in micromin- 
erals began, and he continued to prepare them up to within a few months 
of his death. He wrote me in 1937 that his micro-collection numbered 
over 3700 mounts representing 685 species. I was able to send him from 
time to time material of new minerals or new finds to add to this collec- 
tion. Not only did he write most appreciatively of such additions but 
never failed to return to our collection some of the best mounts. 

In his study of the micromounts he was able to make some interesting 
contributions to crystallographic knowledge, among others, in the field 
of orientated intergrowths of which he catalogued more than seventy 
combinations. He found, independently of others, the basal pinacoid on 
quartz from the rhyolite of the Thomas Range, Utah, and stimulated one 
of his students in the search which resulted in finding the same form in 
the quartz from the rhyolite of Ruby Mountain, Nathrop, Colorado. 

So far as I can discover, Mr. Cahn published but one paper. This was 
entitled ‘Ueber Verwachsung von Topas-Granat und Rutil-Eisenglanz”’ 
and appeared in Bettrdége sur Krystallographie, Il, pages 7-9 (1919). 
This paper, which described for the first time the replacement of garnet 
by topaz at the Thomas Mt. locality and its orientated relation to the 
host, was written in 1913. His results were confirmed by a paper appear- 
ing with his article by Goldschmidt and Schroeder, which contains 
crystallographic data and a beautiful drawing of the intergrowth which 
Cahn had but sketched. 

For many years Mr. Cahn had worked with younger men and boys 
who were interested in minerals, teaching them and helping them with 
their collections, and helped numerous mining men and prospectors in 
identifying their discoveries. This was usually with one individual at a 
time, but in 1933 he began to gather about him a number of younger 
men, science teachers, professional men and college students who had an 
interest in minerals, and to these he gave the rarest of privileges, first 
weekly and later semiweekly sessions in the study of minerals with the 
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microscope. To each he gave hundreds of micromounts and stimulated 
in each an enthusiasm which has led to their adding hundreds more by 
their own collecting. There are now, among these pupils of Mr. Cahn, 
nine important micromount collections, each growing and each the be- 
ginning of a new circle of other and younger enthusiasts. 

Several years ago Mr. Cahn was offered the chair of Mineralogy at 
Nebraska University. He refused the honor, perhaps partly because he 
had had no training in the art of teaching, but the members of his in- 
formal class all feel that he was one of the greatest teachers they have 
known. 

Mr. Cahn’s health began to fail in the fall of 1939 and, although he 
had periods of partial recovery so that he could return to his office and 
his beloved collection during the succeeding winter, he passed away on 
May 22, 1940, on the last day of his seventy-fifth year. 

Lazard Cahn was vice-president of the Mineralogical Society of Amer- 
ica in 1928. He did not often attend meetings of the Society during later 
years, but when he did he was always sought out by his older friends who 
loved to get him talking of his experiences with mineral dealers and col- 
lectors abroad and at home. His memory of events and of persons was 
wonderfully exact. And he seemed never to forget an outstanding speci- 
men which had come to his attention, so that his appraisal of the value 
of a collection which he had examined was accurate and fair. Modesty 
as to his own great abilities was characteristic as was gentleness of speech 
and manner. In his death the science of mineralogy has lost a valued 
worker. 

Mr. Cahn never married. He leaves a sister, Miss Nellie Cahn of San 
Francisco, to whom I am indebted for supplying much of the biographical 
material contained in this memoir. Mr. Willet R. Willis, an intimate 
friend of Mr. Cahn’s in Colorado Springs, has also supplemented this 
information. 
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Paut F. Kerr, Columbia University, New York, N. Y. 


On August 18, 1940, while driving through the Adirondack Moun- 
tains, Philip Krieger was killed in an automobile accident. He was re- 
turning from North Creek, New York, where he had been visiting his 
wife and daughter at their summer home, to Gouverneur, New York, 
where he was engaged in summer field work. His sudden death was a 
severe shock to his family and many friends. 

Philip Krieger was born in Portland, Oregon, November 22, 1900, the 
son of Philip and Katherine Elizabeth Hahn Krieger. He was one of a 
family of ten, having six sisters and three brothers. His parents were 
born in Russia, descended from Bavarian Germans who had migrated 
into the Russian Ukraine near Kiev about 1690. These emigrants main- 
tained their own schools, churches, and laws, with little interference 
from Russian rulers. Eventually, around 1900, they emigrated to the 
United States, across the Pacific, and now form small groups, living in 
several widely separated communities along the west coast. To this day, 
these people speak German among themselves with a Bavarian dialect. 

Philip Krieger became interested in mining at an early age, and for a 
short time before entering college he worked in the Slate Creek mining 
district of Alaska. His summer vacations, while attending Oregon State 
College, were occupied with work at the Bunker Hill and Sullivan mines 
in the Coeur d’Alene district of Idaho. 

After obtaining his B.S. degree in 1925, he worked for two years as a 
mining engineer for the Phelps Dodge Corporation in Sonora, Mexico, 
and one year as chief engineer for the Ahumada Lead Company in 
Chihuahua, Mexico. This valuable experience was followed by a brief 
association with the St. Joseph Lead Company in southeastern Missouri 
before coming to Columbia University in 1928 as a graduate student in 
geology. 

From 1928 to 1930, Dr. Krieger combined graduate study with de- 
partmental assistance work in mineralogy, and in the summer engaged 
in field work in the west. In 1930 he was granted a University Fellowship 
following which, in 1931, he was given an appointment as instructor in 
mineralogy. The Ph.D. degree was conferred upon him in 1932. In 1935, 
the chair of economic geology became vacant and Dr. Krieger was given 
the opportunity to take over the work in this field. He assumed this work 
with enthusiasm and vigor, being so successful that he was promoted to 
the rank of assistant professor in 1937. 
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From 1931 to 1937, a period of increasing responsibility and attain- 
ment, Philip Krieger published his most important contributions to the 
study of mineral deposits. It was only natural for him to make economic 
geology his specialty, and with his early training in mining, he achieved 
a remarkable proficiency in the field within a comparatively short time. 
His publications were concerned mainly with silver, lead and zinc de- 
posits of economic value. They were assisted materially by the excellent 
laboratory in mineralography which he had succeeded in building up at 
Columbia. In fact, the background that had been established presaged a 
brilliant future of scientific contribution when his career came to such an 
untimely end. 

His summers during this period were spent in reconnaissance and ex- 
ploration work for the American Metal Company in both Mexico and 
Canada, and in conducting student field trips in regions of economic im- 
portance. The summer of 1937 he attended the 17th International Geo- 
logical Congress in Russia, making excursions to many Russian mineral 
deposits. 

Philip Krieger became a member of the Mineralogical Society of Amer- 
ica in 1931 and was elected a fellow in 1933; in 1934 he was elected a mem- 
ber of the American Institute of Mining and Metallurgical Engineers; in 
1936 he was elected to fellowship in the Geological Society of America. 
He was a fellow of the Society of Economic Geologists and was particu- 
larly active in the affairs of that organization, being a member of the 
Council at the time of his death. He was also a fellow of the New York 
Academy of Sciences. 

Philip Krieger was prominent in the affairs and meetings of the Amer- 
ican Institute of Mining and Metallurgical Engineers. He was a member 
of the Papers and Publications committee, the Mining Geology commit- 
tee, and the executive committee of the New York local section. He was 
often called upon to assist in the work of the committee in charge of the 
annual meeting of the Institute in New York. 

In 1931, he married Medora Hooper, a graduate student in the De- 
partment of Geology at Columbia University and a daughter of Frank 
C. Hooper, manager of the Gore Mountain garnet mines at North River, 
New York. Many of their vacations and weekends were devoted to 
studies and recreation in the vicinity of North Creek, and in recent years 
they had become ardent devotees of the winter sport of skiing. While the 
University was in session Professor and Mrs. Krieger made their home in 
Scarsdale, New York, where their daughter, Katherine Elizabeth, was 
born in 1939. 

Students and colleagues who worked with Philip Krieger always re- 
spected his appreciation of the broad principles involved in the study of 
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mineral deposits, his quiet insistence upon accuracy and detail in the 
solution of problems, his patience in the examination and determination 
of minerals; nor will they soon forget his cheerful mien and love of fun. 
His was a charming personality that captivated all who came to know 
him. His passing is a deep loss to his family, friends, and science. 
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MEMORIAL OF JOHN ELIOT WOLFF 
CHARLES PALACHE, Harvard University, Cambridge, Mass. 


John Eliot Wolff, Professor of Petrography and Mineralogy Emeritus 
at Harvard University and past president of the Mineralogical Society 
of America, was born in Montreal, Canada, November 21, 1857. He died 
of heart failure in the Mojave desert, near Lancaster, California, on 
August 7, 1940. 

Wolff had a life-long association with Harvard University. He gradu- 
ated there with the class of 1879 and took his A.M. and Ph.D degrees 
there also, the latter in 1889. He taught there as Instructor, Assistant 
Professor, and Professor from 1887 to 1923. In a memorial to Wolff to be 
published in the Proceedings of the Geological Society of America with 
full bibliography I have told of the various activities in the geological 
field which filled his early life, aside from teaching. Here I will confine 
myself to an account of his work in the special field of mineralogy. 

In 1894 there was inaugurated at Harvard a new. Department of 
Mineralogy and Petrography with Wolff at its head. Up to that time such 
instruction as was given at Harvard in mineralogy was offered by Pro- 
fessor J. P. Cooke in the Department of Chemistry. Wolff had begun 
teaching petrography in 1887 as a member of the geological staff. Pro- 
fessor Cooke, shortly before his death in 1894, had secured funds for the 
erection of a section of the Museum of Natural History and had installed 
there the mineral collection, in which he had long had a deep interest. 
Wolff became Curator of this Museum when the new Department was 
formed, and thenceforth devoted a large part of his time to its care and 
improvement. He was teaching both petrography and mineralogy when 
I joined the staff late in the year 1895. The equipment for mineralogical 
instruction was inadequate. Except for a small teaching collection of 
minerals, everything that the Museum possessed was in the public ex- 
hibition cases, where there was a great deal of duplication. It was the 
writer’s first task to rearrange and concentrate the specimens on exhibi- 
tion, and the duplicates thus removed formed the beginning of a research 
collection. After a few years I took over all the mineralogy instruction 
except that in optical crystallography, which Wolff continued to teach 
together with petrography. There were but small funds with which to 
purchase either minerals or equipment, and Professor Wolff gave gener- 
ously from his private means to increase the collections and to develop 
the laboratory for research. In 1904 he purchased the entire stock of 
rocks and minerals of George Frazer of Medford, Massachusetts. I recall 
the scene when, returning from an absence, I found about ten tons of 
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material filling the basement floor—-piles of rock specimens trimmed and 
untrimmed and miscellaneous cases made from old boxes filled with min- 
eral specimens. This purchase gave the elementary classes in mineralogy 
a supply of splendid material for study which even today is not exhausted. 
The rocks went into the study trays of elementary geology. 

Wolff also experimented with lighting the Museum and laboratories 
more adequately. At his own expense he installed Nernst lamps, then the 
best form of incandescent light, which served their purpose admirably for 
many years. He equipped a chemical laboratory for quantitative analy- 
sis, and there made many rock and mineral analyses. 

In 1900 Wolff spent a year of sabbatical leave in Germany, working 
chiefly in the chemical laboratory of Professor Groth in Munich. He re- 
turned with a huge supply of the latest chemical apparatus and with 
cases of fine minerals for the Museum. All of these gifts and many others 
were made without display, his annual reports to the President of the 
University simply reporting them as from an anonymous donor or from 
a friend of the Museum. 

Professor Wolff introduced me to the study of the Franklin Furnace 
minerals while he was at work on the Folio of that region for the U. S. 
Geological Survey. He found there and described the new mineral spe- 
cies hardystonite, which proved to be an important constituent of the 
ore. He also analyzed and described zinc-schefferite from the same local- 
ity. He analyzed the purple apatite of Auburn, Maine, in 1902 and a new 
chlorite from Wyoming in 1912. A considerable part of his chemical and 
optical research was devoted to the minerals of the Crazy Mt. rocks. This 
work continued after his retirement, so far as regards optical investiga- 
tion, in the private laboratory which he set up in his Pasadena home. His 
final summary of this life work was presented informally as his Presi- 
dential address to the Mineralogical Society of America in 1934. It was 
published in 1938 in the Bulletin of the Geological Society of America, his 
last published paper. 

The rock type theralite was named by Rosenbusch from specimens 
Wolff took to Heidelberg in 1880. 

Professor Wolff’s most important contribution to the development of 
the Department of Mineralogy and Petrography at Harvard was in se- 
curing the Holden endowment. Albert F. Holden, who graduated in 1888, 
was a very successful mining engineer. Early in his professional career he 
began to collect the minerals found in his mines and ultimately accu- 
mulated an important collection. Holden intended his minerals to go to 
Harvard and therefore kept in close touch with Wolff in order that his 
collection might supplement rather than duplicate the Harvard cabinet. 
When in 1913 Holden realized that his career was destined to come to an 
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untimely end through an incurable disease, he conferred with Wolff as to 
the form and wording of the munificent bequest with which he had de- 
termined to endow the Harvard Mineralogical Museum. He died before 
the end of the year, and his minerals came at once to the university. Pro- 
fessor Wolff, during the next few years, spent all his free time incorporat- 
ing into the exhibition cases the more striking specimens from Holden’s 
collection. 

It was not until nine years after Holden’s death that the trustees of his 
estate were able to turn over to the university the endowment fund. 
When it had been received in 1922, Wolff decided that the event marked 
a proper termination of his active service to the Museum and the Depart- 
ment of Mineralogy and Petrography. He, therefore, retired at com- 
mencement, 1923, and left to the writer the acceptable task of carrying 
out the intent of Mr. Holden, to raise the Harvard Mineralogical Mu- 
seum to an equality with the best, a task made possible by the generous 
funds provided. Wolff also gave his own considerable estate, subject to a 
life annuity, to the University in the form of the John E. and Philip 
Wolff Fund, the income of which, after his death, was to be devoted to 
the growth and use of the collection to which he had devoted so large a 
part of his life. 

Upon his retirement in 1923 Professor Wolff disposed of his property 
in the east and removed to Pasadena, California. Here, in a charming 
home, he spent the remainder of his years. At first he had the companion- 
ship of an older brother and his wife, but they died after a few years and 
thenceforward he lived alone. He continued his studies of the Crazy Mt. 
rocks and minerals, but during the cooler winter months spent much time 
on trips to Death Valley and other parts of the desert regions of south- 
eastern California. His car was equipped for camping and he often went 
alone for short periods of life in the open. He continued these trips even 
after advancing age, failing eyesight and weakened heart made it, in the 
eyes of his friends, seem most unwise. And so it proved to be. On August 
7 he went alone to spend the night at a granite knob known as Hivista, 
25 miles east of Lancaster in the Mojave desert. He did not return the 
next day and was not found until five days later. Hoyt S. Gale, an old 
student under Wolff and a devoted friend, when he learned the place for 
which Wolff had started, remembered having been there with him two 
years before. He led the Sheriff's car to the spot where they found Wolff 
dead in his car. The car was trapped in a sandy spot near the road, and 
it was evident that the effort Wolff had made to clear the wheels had over- 
taxed his heart. He had managed to get back into the car before the end 
came. But it does not appear that Wolff suffered or that he lingered long. 
After all, he died doing what he liked best to do. 


186 CHARLES PALACHE 


We may feel that Wolff made no very notable contribution to the sub- 
jects which occupied his long life. But his many students remember his 
sound teaching, his kind counsel, his gentleness; and his influence will 
live long by reason of the broad and firm foundation which he constructed 
for the Harvard Department of Mineralogy and Petrography which he 
established. He lived long enough to know that his work would long sur- 
vive him. 


PROCEEDINGS OF THE TWENTY-FIRST ANNUAL 
MEETING OF THE MINERALOGICAL SOCIETY 
OF AMERICA AT AUSTIN, TEXAS 


Paut F. Kerr, Secretary. 


The twenty-first annual meeting of the Society was called to order Thursday, December 
26th, at 2:00 p.m. in Room 315-316, of the Students Union Building at the University of 
Texas, Austin, Texas, president William F. Foshag presiding. The customary business of 
the society was conducted, including reports of the officers of the society and committees, 
summarized as follows: 


MINUTES OF THE TWENTIETH ANNUAL MEETING, 1939, 

REPORT OF THE SECRETARY. 

REPORT OF THE EDITOR. 

REPORT OF THE TREASURER. 

REPORT OF THE AUDITING COMMITTEE. 

MeEmoriALs To W. C. BR6GGER, LazARD CAHN, PHILIP KRIEGER, AND J. E. Worrr, 
PRESENTED BY DEAN Epwarp H. Kraus. 


The business meeting was immediately followed by the scientific session. The report 
of the election of officers and fellows for 1941, and the reports of the officers are given in 
the following pages. 


ELECTION OF OFFICERS AND FELLOWS FOR 1941 


The secretary announced that 310 ballots had been cast for the officers of the Society 
as nominated by the Council. The officers for 1941 are: 

President: Fred E. Wright, Geophysical Laboratory, Washington, D.C. 

Vice-President: William J. McCaughey, Ohio State University, Columbus, Ohio. 

Secretary: Paul F. Kerr, Columbia University, New York, N.Y. 

Treasurer: Ear] Ingerson, Geophysical Laboratory, Washington, D.C. 

Editor: Walter F. Hunt, University of Michigan, Ann Arbor, Michigan. 

Councilor, 1941-44: M. A. Peacock, University of Toronto, Toronto, Canada. 

The secretary announced that according to the provisions of the constitution, the 
following have been elected to fellowship in the Mineralogical Society of America: 

Ahlfeld, Friedrich, La Paz, Bolivia. 

Bannister, Frederick A., British Museum of Natural History, London, England. 

Bastin, Edson S., University of Chicago, Chicago, Illinois. 

Butler, Robert D., Lehigh University, Bethlehem, Pennsylvania. 

Cooke, S. R. B., Montana School of Mines, Butte, Montana. 

Faust, George T., U. S. Department of Agriculture, College Park, Maryland. 

Frondel, Clifford, Harvard University, Cambridge, Massachusetts. 

Ito, Teiichi, Imperial University, Tokyo, Japan. 

McConnell, Duncan, University of Texas, Austin, Texas. 

Meen, V. Ben, University of Toronto, Toronto, Canada. 

Miser, Hugh D., U. S. Geological Survey, Washington, D.C. 

Murdoch, Joseph, University of California at Los Angeles, California 

Pettijohn, Francis J., University of Chicago, Chicago, Illinois. 

Schwartz, George M., Laval Université, Quebec, Canada. 
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REPORT OF THE SECRETARY FOR 1940 
To the Council, Fellows, and Members: 


MEMBERSHIP STATISTICS 


1939 1940 
Correspondents 8 7 
Fellows 184 191 
Members 484 457 
Subscribers 366 334 
1042 989 


GAIN AND Loss FoR 1940 


Gain Loss 

Correspondents 0 1 
Fellows AG 8 
Members 122 149 
Subscribers 80 112 
217 270 


During 1940, due to disturbed international conditions affecting many members and 
subscribers in foreign countries, the Mineralogical Society of America suffered a net loss 
in membership of 53, or 5% on the basis of the 1939 total. This, actually, is less of a loss 
than might normally have been expected in view of the foreign situation. The total member- 
ship which last year passed the 1000 mark has this year dropped slightly below it. 

Respectfully submitted, 
Paut F. Kerr, Secretary 


REPORT OF THE EDITOR FOR 1940 
To the Council, Fellows and Members of the Mineralogical Society of America: 


From all external appearances it would seem that the Society’s publication for 1940 
has experienced a normal year. Volume 25 with its total of 828 pages is slightly larger 
than volume 24 of 1939. The current volume has been exceeded in size on only three occa- 
sions, in 1935, 1937 and 1938, and on two of these occasions special Harvard issues were 
largely responsible for these exceptional volumes. 

However, it must be admitted that the calamity that has befallen both Europe and 
Asia has affected the Society and its publication from the financial standpoint. Foreign 
advertisers have all canceled their contracts as American markets are no longer open to 
their products. And in a more serious manner the wars abroad have influenced the service 
of the Journal. A very large number of subscribers have been unable for one reason or 
another to continue their subscriptions this year. This in itself represents a substantial 
monetary loss in income. What the future holds in store is too uncertain to even hazard a 
guess at the present time. Some type of retrenchment may be in order and along this line 
it might be mentioned that the Editor during the past year, on a number of occasions, has 
asked the author or his college to assume a portion of the cost when publication of the 
article in question, either due to its intricate character or excessive number of illustrations, 
would otherwise have placed too heavy a financial burden upon the Society. It should be 
stated, however, that this restrictive measure is a temporary arrangement and will be 
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modified when world conditions become more normal. But for the time being it seems a 
wise protective measure to adhere to. 

An innovation started this year, which I hope will meet with the approval of the readers 
of the Journal, is the insertion whenever possible of an abstract to accompany the longer 
contributions. This abstract, prepared by the author, permits the reader to become ac- 
quainted with the main points prior to the reading of the article itself. Also it is a great aid 
to abstractors of other journals who can quote the abstract, or a portion of it, and be 
assured that the essential points have not been overlooked. 

As indicated previously volume 25 contains 828 pages exclusive of the index. Nearly 
82% of the total space of the Journal is devoted to leading articles which this year number 
60. While a few of these major contributions are rather long, the average length is only 
11.3 printed pages. From an examination of Table 1 which accompanies this report it will 
be noted that in the classification of these 60 papers in the various fields covered by our 
Journal, descriptive mineralogy leads the list with 16 articles, followed by petrography and 
geometrical crystallography. If to these main articles we add 20 shorter papers that were 
accepted, we obtain a total of 80 published manuscripts for the calendar year. These con- 
tributions were received from 79 contributors associated with 48 different universities, 
research bureaus and technical laboratories. 

Each year the number of mineral species is increased by the discovery of naturally 
occurring inorganic compounds not previously described. The American Mineralogist for 
1940 carried detailed descriptions of seven of these new minerals: gratonite, overite, mont- 
gomeryite, bellingerite, sterrettite, pararammelsbergite and clinobarrandite. 

One noteworthy phase that should be stressed is the number of papers received this 
past year from sources outside of the United States. A new record was established in this 
regard which is surprising perhaps when we consider the disturbed conditions abroad. But 


with the activity of many Kuropean publications cu rtailed it is but natural if some authors 
in foreign lands should seek outlets elsewhere. Of the 80 published manuscripts of the year, 
17 (13 major articles and 4 shorter ones) were received from the following 8 countries: 
Canada, Australia, Peru, The Netherlands, Japan, New Zealand, Colombia and South 


Africa. 
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Realizing that a report covering a single year is at best quite inadequate to appraise the 
general service rendered by the Journal, friends of the Society might be interested in a few 
facts covering the operation of The American Mineralogist for a longer period, trom 1931 
to 1940 inclusive. In the past decade The American Mineralogist has printed 7,768 pages, 
not including the 98 page decennial index. During this ten-year period 640 leading articles 
have appeared, 67 of which represent contributions from the following 15 countries: Canada 
28; England 8; Australia 4; Belgium 4; Germany 3; Sweden 3; Japan 3; Soviet Russia 3; 
The Netherlands 3; Norway 2; Czechoprotectorate 2; and one each from China, Switzer- 
land, Peru and New Zealand. ; 

Figure 1 is a graph illustrating the growth of the Journal from 1916 to the present time. 
It will be noted that for the past six years The American Mineralogist has published volumes 
in excess of 800 pages. The special ‘‘Palache number,” financed largely by friends of Har- 
vard University, was responsible for the high peak reached in 1937. 

The accompanying table of contents summarizes in detail the distribution of subject 
matter in volume 25. 


TABLE 1. DisTRIBUTION Or SUBJECT MATTER IN VOLUME 25 


: : Per Cent 
Subjects Articles Pages of Total 

Leading articles* 

Descriptive mineralogy 16 

Chemical mineralogy 7 

Structural crystallography 6 

Mineralography 1 

Geometrical] crystallography 9 

Petrography 10 

Optical mineralogy m, 

Memorials 5 

Miscellaneous 4 

60 678 81.9 

Short articles 20 593 
Proceedings of societies 17 633 
Notes and news 18 Py 18.1 
Abstracts of new mineral names 34 104 
Book reviews 13 10 
Total entries 162 828 100.0 
Illustrations 254 
Index, covers, advertisements 90 
Total 918 


* (Average length of leading articles, 11.3 printed pages.) 


Respectfully submitted, 
WALTER F. Hunt, Editor 
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REPORT OF THE TREASURER FOR 1940 
To the Council of the Mineralogical Society of America: 
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Your Treasurer submits herewith his annual report for the year beginning December Ip 


1939, and ending November 30, 1940. 


Receipts 

C7-imonsnandnDecembertlOSO ener ein ere eet ee ee $ 2,219.95 
WDclestan GaSUDSEMID LIONS 5 Pacey narra siya ont ecsenueke Robaina creche t Sti ots 2,785.58 
PAGRONISEINEML Sum ate eka Spas Puceenv AWE eae ie Et. eee 305.82 
SAL CTIA CKAMUNNDCTS ere see sion. hau eed eo I OE rate gla, 297.98 
PNUENOUS. CHATSES ON SCPALAtES a2 om bikin ve Sdau ee eagsey MMR canal PAY Racca haben 527.74 
Interest on endowment (bonds)............ a Ce Mere ee es ee ee 2,312.00 
lintenestronuendowinenta(StOCkS) sajc210 asc diteens Slerierseeaicierwten bn svlage oe 170.00 
Salewom20-VolWinenNGext. ray tana cater aisias ask Sta sleue ntealears Gaeahake a lowun os 15.26 
Geological Society of America grant for 1940....................0ceeees 1,500.00 

Partial payments (1940) on principal of Trenton Mortgage Service Com- 
DamasuOrele re CeSLOG KR aaah AABe ay c0. oe asc Souda ser aaces asthe inane Boies 190.00 

Principal of called (at 1074) Union Pacific Railroad Co., First lien and ref. 
mtg. 4% bonds, due June 1, 2008, less bank collecting charge of $1.39. ... 1,073.61 
$11,397.94 

DISBURSEMENTS 

Printing and distribution of the Journal (12 issues)...................05. $ 5,844.18 
Brincing and distribution of separates... «sn =.= uyee ced spent eye nn 736.52 
Miontnestsditor_oecretam rand reasurenac ss © 4: sae. aes es an oe eee 970.00 
XO Sta C CpPM ep eer er a triuarste wayne costae ee ide tig Wye aah ohn iam gad cee cs 1137.35 
EAN CLM) Cosme Meee respec nan cee merase an Misedsa aoe gen oa Saye STE 125.39 
SOMONE aie rare iin tcc teen tk nie ore Tehran Hicos octane ea eee oo 3.20 
(Glenicaltine prpwer cere ole tran cao etc evi napieaed susie tareeessd 243.94 
(Commit eCreXOCNSCSmte a ariem saci erie eine Camere sien eat Genes Suet eaeccle 2.74 
Site wadeposltaDOxamrre an rene Seaman nan Pen ett Ghee mien ate? 8.25 
Rankacollectingwchancesera te uns eke at ne anc ake Ae ee ene aKyDe a 3.66 
Me] eran SMmMeetE Ee Mirecrce eat eeStNe ee rnir phd aysle bors: coche cei ar oteas sca ieehe ours ste 7.74 
Reshacne!, GEGWESe oh aoe alk 9 aeons IE tuo Us Tne Ue ore ere carunerye CNR tac Mess) 
@hacksare Une Saree eter te Marne ers etn iG Tent on cA ahitiial tees aes 16.00 
(GanachieMeatata xem ate oe ee on ea eau earn aren oieatn enna 1.08 

Reinvestment of endowment money (20 shares Union Pacific Railway pfd. 
Sivevelle)) , | Pega bcoy a See Ue Le hee cto nee e Oa sna ei mene eae eee: 1,607.75 
9,686.55 
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The endowment funds of the Society as of November 30, 1940, consist of the following 


securities: 
4 $100 bonds, Great Northern Railway Co., Genl. mtg. 53%, due January 1, 


1 LS) lee a ent hatt oh al deere RniliuN AT Chyne Sig SelB 645! de S$ 400.00 
45 $1,000 bonds, City and County of Honolulu, Territory of Hawaii, Water 

Works, 59%) due AprilS: 1994 oes seen etn ee eee ee 45,000.00 
37-514/1000 shares, Trenton Mortgage Service Co., Trenton, N.J., pre- 

ferred SCOCK yak ere ee ee ee ets cette enero er A eae 3,059.90 
5 shares, American Telephone and Telegraph Co., common stock........ 620. 57* 
5 shares, Public Service of New Jersey, 8% preferred stock.............. 702 .00* 
S'shares, United States Steel, 7% preferred stock... .........--.5-5 0 - 502.45* 
10 shares, Consolidated Edison, 5% preferred stock...................- 1,066. 64* 
20 shares, Union Pacific Railroad Co., 4% preferred stock............... AA OO Ta Op 

$52,959. 31 


* Purchase price. 
Respectfully submitted, 
WALDEMAR T. SCHALLER, Treasurer 


DANA FUND 


Statement of the Special Dana Fund of the Mineralogical Society of America, initiated 
by Prof. 2. S. Dana, and since his death cared for by the Treasurer. Disbursement normally 
made to the daughter of Prof. F. Berwerth, in Vienna. During the fiscal year 1940 it has 
not been possible to make any disbursement. 


REcCYIPTS 
Available balance; November 30; 1939-7) 0; 5,06. een aa $816.80 
TIA GeK eS tee base esc: tro. dus ek PEE esa Oe NES oe 16.08 
Refund on: uncashed check... 00 aan ee eee ee 45.00 
$877.88 
DISBURSEMENTS 
DIsbUrsed ys: ckiniciteaoebaces «oer eked Sax eR ea $ 0.00 
Available balance, November 30, 1940..................00e000008 877.88 
$877.88 


Respectfully submitted, 
WALDEMAR T. SCHALLER, Treasurer 


REPORT OF THE AUDITING COMMITTEE 
To the President of the Mineralogical Society of America: 


The Auditing Committee has examined and verified the accounts and report of the 
Treasurer of the Mineralogical Society of America, for the fiscal year ending November 30, 
1940. The securities listed in the Treasurer’s report, with all future coupons on the coupon 
bonds attached, are in the safety deposit box at the American Security and Trust Company 
of Washington, D.C. 

Respectfully submitted, 
KARL INGERSON, Chairman. 
I. -P. HENDERSON 
Ii. F. OsBorN 
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ANNUAL LUNCHEON, MINERALOGICAL SOCIETY OF AMERICA 


The annual luncheon of the Mineralogical Society of America was held in the Students 
Union Building of the University of Texas, Austin, Texas, at 12 noon on Thursday, De- 
cember 26, 46 members and friends of the society being present. President William F. 
Foshag presided and served as toastmaster during the presentation of the Roebling Medal. 
Dr. A. N. Winchell of the University of Wisconsin presented the Third Roebling Medal 
to Dr. L. J. Spencer, former Curator of Minerals at the British Museum. Dr. Spencer was 
unable to be present to receive the medal, due to present world conditions. However, Mr. 
Harold E. Slaymaker, British Consul in Houston, Texas, received the medal in his behalf, 
reading Dr. Spencer’s response. 


PRESENTATION OF PAPERS 
TEKTITES* 
VIRGIL E. BARNES 


Tektites are etched pebbles of acidic glass mostly black and lustrous in reflected light 
and bottle-green, smoky, or brown in trasmitted light. They are found in siliceous gravels 
of Miocene to Pleistocene age. Tektites are found in Czechoslovakia, Australia, Indo-China, 
Philippine Islands, Dutch East Indies, Siam, China, Ivory Coast, and possibly in South 
America. In North America, tektites were recognized first in 1936 (Univ. Texas Pub. 3945, 
477-582, 1940). 

Tektites have an excellent flow structure outlined by adjacent schlieren of different 
chemical compositions. These heterogeneous glasses etch differentially producing the 
weathered surface distinctive of tektites. In obsidian the flow structure is outlined by 
crystallites and vesicles and not by difference in composition of the glass; consequently 
etched obsidian is free of fine flow lines and resembles tektites only in the coarser etch 
markings. 

Tektites definitely are not of an igneous origin. This fact led indirectly to the prevalent 
assumption that they are meteorites. Chemically tektites correspond closely to clastic 
sedimentary rocks ranging from shale to sandstone in composition. The writer identified 
small included glass particles in tektites as lechatelierite. These lechatelierite particles 
must have been originally grains of quartz or other non-hydrous silica. These grains were 
melted during the process of tektite formation. Their presence probably excludes a meteor- 
itic origin. : 

Lightning may produce tektites. Glass formed by power line short circuits through soil 
contains lechatelierite particles. This glass very closely resembles tektite glass and when 
artificially etched develops a typical tektite-like surface. Observations are needed on the 
effect of lightning upon clastic sedimentary rocks and their soils. 


* Presented through the Geological Society of America. 


THE STRUCTURAL CELL OF JORDANITE 
L. G. BERRY 


Single crystal x-ray photographs on a cleavage fragment (sp. gr. 6.44) from Binn, 
Switzerland, give a simple monoclinic lattice in which the cell with the shortest edges has 
the dimensions: 

a 8.89 £0.03, bo 31.65 +0.03, co 8.40+0.02; B 118°21’ 
Space group C2;’—P21/m or C:>—P2:,. In this lattice the structural cell given by Richmond 
has the edges a’ =[}01], b’ =[010], c’=[400]. This cell is a half unit cell and is therefore in- 
admissible. The new cell content is: 
PhozAsi4Sag = 27PbS: 7As2S3 
with the calculated sp. gr. 6.49, rather than: 
PbhogAsi4S49 = 7[4PbS- As2S3] 
This cell content, which is not divisible by two, reconciles the several half-cell contents ob- 
tained by Richmond (1938) and by Fisher (1940). 


ORE-BEARING PIPES IN THE TARRYALL RANGE, COLORADO 
ROBERT D. BUTLER AND L. B. RILEY 
A number of small pipe-like deposits in red granite have been opened by prospectors on 
the western slope of the Tarryall Range. Their diameters range from five to eight feet and 


an ideal cross-section is circular, although it may be oval, semicircular, or rectangular, 
Metallic minerals present are: earthy hematite, pyrite, sphalerite, galena, chalcopyrite, 
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and molybdenite. Gangue minerals are quartz, muscovite, and fluorite. Concentric al- 
teration zones surrounding the pipes consist of bieached and silicified granite. Although 
pneumatolysis may have played a role in the formation of the pipes, an explanation involv- 
ing only hydrothermal deposition is also tenable. The deposits resemble in most respects 
certain tin-bearing pipes in South Africa. 


INTERFERENCE FIGURES IN CONVERGENT LIGHT 
J. D. H. DONNAY 


The usefulness of plans and elevations in the study of geometrical crystallography has 
been excellently demonstrated by A. F. Rogers (American Mineral. 8, 19-31, 1923). The 
same methods of descriptive geometry can be applied with profit in optical crystallography, 
especially to the study of interference figures. 

It is also proposed to use two meridional cross-sections, at right angles to each other 
and at 45° to the cross-hairs, through the surface of retardation. The retardation curves so 
obtained are helpful in explaining the motion of lines produced by the quartz wedge. (In 
the case of a biaxial crystal, sliced normal to the acute bisectrix, for instance, the retardation 
curves are drawn for the plane of the optic axes and for the plane of the acute bisectrix and 
the optic normal.) 


REPRESENTATIVES OF THE BROOKITE SPACE-GROUP 
J. D. H. DONNAY 


The brookite space-group is D2,)5 (Pcab or Pbca according to crystal orientation). The 
morphological expression of this space-group is seen in the following characters: (1) No 
double zone is present. (2) All three central zones, [(Akk)], [(Jk]), [(hhl)], are simple zones, 
intersecting in a common dominant face, to be taken as (111). (3) All three axial zones, 
[(ORL)], {(208)], [(4k0)], are simple zones with dominant face ‘‘shifted’”’ from unit position 
toward a pinakoid; the shifts are cyclic, either toward c, a, b, with dominant faces (012), 
(201), (120), respectively (orientation Pcab), or toward b, c, a with dominant faces (021) 
(102), (210), respectively (orientation Pbca). 

These criteria need not all be present (as they are in brookite*) to permit space-group 
identification. Thus, if only two central zones are developed, both simple, with a common 
dominant, the lattice is determined as primitive (examples: scorodite, reddintite). The unit- 
face (111) may be inferred from the dominant faces in the axial zones, using the rule that 
the dominant face in an axial zone must be either at unit distance, or at half the unit, or at 
twice the unit (examples: hambergite,* sulfamic acid*). Very scant morphological informa- 
tion may suffice to point out the space-group (examples: strengite, sulfamic acid,* oxalic 
acid*), especially if use be made of the generalization of the Law of Bravais. 


* For the species marked with an asterisk, the space-group has been determined by «- 
rays; it agrees with the morphological result. 


THE PROBLEM OF THE VARIATION IN CINNABAR COLORATION 


ROBERT M. DREYER 


Cinnabar varies in color from orange red to dark purple. This variation in cinnabar 
coloration is independent of (1) the size of the cinnabar aggregates, (2) variations in crystal 
structure, (3) any spectrographically detectable quantitative or qualitative differences in 
elemental concentrations, and (4) the total impurity concentrated in solid solution in the 
cinnabar. The cause of the variation in cinnabar coloration therefore is, as yet, inde- 


terminate. 
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PETROGRAPHIC STUDY OF THE NEW MONT LAURIER-SENNETERRE HIGHWAY 
(Preliminary Report) 


CARL FAESSLER 


The new highway crosses over 100 miles of unexplored territory, from Mont Laurier 
(82 miles due north of Ottawa) northwest to the Abitibi mining district. It connects two 
formations of doubtful relative age: the Grenville limestone, in the south, and the Keewatin 
gold-bearing greenstones (altered lavas), in the north. 

(1) For the first 20 miles, the highway shows the continuation of the typical Grenville 
crystalline limestone and garnetiferous paragneiss, which underlies the Mont Laurier 
area. (2) Then the limestone disappears completely, while another gneiss is encountered 
characterized as follows: absence of garnets, well-marked foliation, and evidence of granit- 
ization. This gneiss was followed by the author for 60 miles; Aubert de la Riie* traced it 
25 miles farther, clear to the Temiskaming sedimentary schists and graywackes, which 
border on the Keewatin of the Abitibi region. (3) Basic dikes cut through all rocks along 
the highway; more numerous toward the south, they trend south-east, toward a large 
anorthosite body (Morin series), of which they are considered offshoots. 

The new gneiss reported may prove to be a migmatite, resulting from the alteration of 
a more argillaceous facies of the Grenville, with igneous additions. A source of magmatic 
liquid was available for the granitization, as proved by the presence nearby of acidic stocks 
(Pine Hill, Guenette, Labelle, Rolland), known to be differentiates of the main Morin 
intrusive. : 


* Private communication. 


CONSTITUTION AND POLYMORPHISM OF THE PYROAURITE AND SJOGRENITE GROUPS 
CLIFFORD FRONDEL 


The carbonate-hydroxides, pyroaurite, stichtite and hydrotalcite are shown by x-ray 
study to be isostructural. The dimorphism suggested by Aminoff and Broomé in 1930 for 
pyroaurite is definitely proven, and is shown to extend to stichtite and to hydrotalcite. 
Rhombohedral and hexagonal groups are recognized which each conform to the formula 
R2Mg¢(OH);sCO3:4H20, where R=Fe, Al or Cr. Data for the six species involved, three 
here being described as new, follow: 


Rhombohedral or Pyroaurite Group 


Cell Contents Proven 
(Hexagonal unit) a 60 2 ¥ Localities 


Pyroaurite 3(Fe2Mge(OH)1sCO3:4H.0 | 6.19 | 46.54 | 1.564 | 1.543 8 
Stichtite _ 3(CreaMg6(OH) 16CO3'4H2O | 6.18 | 46.38 | 1.545 | 1.518 3 
Hydrotalcite |3(Al:Mgs(OH)isCO3:4H2O | 6.13 | 46.15 | 1.511 | 1.495 4 


Hexagonal or Sjogrenite Group (New) 


Sjogrenite_ Fe,Mge(OH)i6CO3;:4H,O | 6.20 | 15.57 | 1.573 1.550 
Barbertonite | CrsMgs(OH):sCO3:4H2O | 6.17 | 15.52 | 1.557 | 1.529 
Manasseite AlMge(OH);sCO3:4H2O | 6.12 | 15.34 | 1.524 1.510 


nwWre 


The structural cells found by single-crystal and powder x-ray methods have the cited 
values of ao and co halved for the rhombohedral series and aphalved for the hexagonal series. 
The dimensions here given are required for rational cell contents. Dimensionally cocn.): 
Cothex.) = 3:1, and the halved value of ao for both series (ca. 3.1) is nearly identical with 
do= 3.12 of brucite. 
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The minerals are lamellar on {0001}, often witha partially or completely random stack- 
ing of micro-crystals about [0001]. The rhombohedral and hexagonal analogues very com- 
monly occur intimately admixed, and in part are mutually oriented in parallel position. 
Brugnatellite, FeMgs(OH)1sCO;:4H,0, is distinct from the minerals at hand, and the 
identity of houghite with hydrotalcite (actually manasseite) is confirmed. New localities 
for pyroaurite include Val Malenco and Val Ramazzo, Italy, and the first American occur- 
rence, at Blue Mont, Maryland. 


WHITLOCKITE: A NEW CALCIUM PHOSPHATE, Ca;(PO.,), 


CLIFFORD FRONDEL 


Whitlockite is anydrous tricalcium phosphate, Ca3(PO,)2, with Ca substituted for by 
Mg (Mg:Ca=1:13) and Fe (Fe:Ca=1:17). Rhombohedral, probably scalenohedral— 
3 2/m, with a:c=1:3.547. Habit rhombohedral {0112}, with minor {0001}, {1014}, {1120}. 
Structure cell: a@o= 10.25 +0.03, co=36.9+40.2; ao:co=1:3.600; an=13.65, a= 44°62’. Cell 
contents in the rhombohedral unit Casi:Pi4Os5. Space group (Weissenberg method) probably 
R3c. No cleavage. Hardness 5. Specific gravity 3.12 (obsvd.), 3.19 (calc.). Colorless and 
transparent. Uniaxial—(neg.), with w=1.629+0.002, «=1.626+0.002 (for Na). The 
mineral is structurally distinct from graftonite and apatite. 

Whitlockite occurs in the Palermo granite pegmatite near North Groton, New Hamp- 
shire, as a late hydrothermal mineral in the following association and sequence: whitlockite 
and quartz—rhodochrosite—apatite—zeolite. The mineral is named after Herbert P. 
Whitlock, a former president and secretary of this society and at present Curator of 
Minerals and Gems in the American Museum of Natural History. 


SPATIAL DISTRIBUTION OF MINOR ELEMENTS IN SINGLE-CRYSTALS 


C. FRONDEL, W. H. NEWHOUSE, R. F. JARRELL 


It is shown spectrographically that the minor foreign elements present in single-crystals 
of galena, calcite and other species are not uniformly dispersed throughout the host crystal, 
but generally are distributed in adjoining or alternating regions of greater and lesser con- 
centration. These concentration-regions are related to the growth surfaces of the host 
crystal, and fall into two types: (a) Pyramidal regions subjacent to particular faces on 
crystals bounded by several crystallographically different forms. The concentration differ- 
ences arise in the unequal adsorptive capacity of the different forms on the growing crys- 
tal for the foreign elements in question. (b) Alternating bands parallel to the growth 
surfaces without any or marked selectivity as to the crystallographic kind of surface. 

The spectrographic work on galena revealed that both Ag and Si are relatively concen- 
trated in the growth regions subjacent to the octahedral faces of cubo-octahedrons. Other 
minor elements, including Cu, Fe, Al, Cr, Ba, Sr, Ca and Mg, show significant quantitative 
variations within galena single-crystals but apparently without any special relation to the 
morphology. Staining of sectioned and polished single-crystals develops a complex internal 
structure outlined by relatively reactive, dark stained, growth bands and segments. Cor- 
related spectrographic examination indicates that the dark stained regions are enriched in 
Ag. The growth history of crystals from many different localities shows a general similarity: 
an early stage of octahedral, Ag-poor, galena followed by the appearance and gradual in- 
crease of cube faces with the concomitant deposition of Ag-rich galena in bands or seg- 
ments especially upon the octahedral faces. 

Spectrographic examination of calcite single-crystals further illustrates the features of 
distribution found with galena. Significant compositional variations are found between suc- 
cessive growth zones in habit-invariant single crystals and between overgrown crystals of 
different habit. No special connection, however, could be traced between the morphology, 
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color or growth history of the crystals and any of the foreign elements tested (Fe, Cu, Mn, 
Al, Sr, Mg). 

The factors (temperature, concentration, pH, rate of growth, morphology, etc.) which 
determine the partition coefficient between the minor element content of the mother solu- 
tion and the growing host crystal and their bearing on the minerogenetic interpretation of 
spectrographic and other analyses are discussed. 


A STUDY OF THE BORDER ROCKS OF A GRANITE BATHOLITH, RED LAKE, ONTARIO 
WILFRID K. GUMMER 


Granites intrusive into volcanic rocks in the Red Lake area are commonly surrounded 
by a gradational zone of more basic rocks. The granite in such areas is rich in inclusions of 
gabbroic and dioritic composition. Inclusions are both rounded and angular and vary 
greatly in size; the more altered ones are the more faded. A detailed investigation of such 
an occurrence in the Mackenzie Island area was carried out and forms the basis of this 
paper. 

The study of the petrography of the main granite of the Mackenzie batholith, of the 
volcanic rocks and of the intermediate or border rocks, has brought out several points which 
bear upon the origin of the border rocks. Most important is the formation in the granite 
and the border rocks of late potash minerals. 

Rosiwal analyses were made on a suite of rocks passing from the main granite through 
the border facies into andesitic rock. Mineral and oxide components when plotted against 
silica yield curves indicating that the border rocks are truly intermediate between the 
granite and volcanic rock, in composition. The conclusion is reached that the border rocks 
are the result of contamination of the granite magma by the introduction of numerous in- 
clusions of the country rock. Textures and mineralogical assemblages indicate reaction 
between the liquid and solid phases. 


THE NATURE OF ARITE 
RALPH J. HOLMES 


Uncertainty has long existed concerning the validity of the mineral arite or the natural 
occurrence of intermediate members of the system Niccolite, NiAs—Breithauptite, NiSb. 
Intermediate members of this isomorphous series can be produced synthetically. Further 
x-ray study of synthetic intermediate members of this series and x-ray and microscopic 
examination of natural material from several occurrences including the type locality at Ar 
in the Pyrenees indicates that a mineral intermediate between niccolite and breithauptite 
exists in nature. It is believed that this material may be properly designated as arite. 


AN OCCURRENCE OF PINITE ROCK 
PAUL F. KERR AND WILLIAM W. LOMERSON 


A large mass of sericite, samples of which invert to mullite on calcination, occurs in the 
Humboldt Range, Nevada. Associated with the sericite are alumino-silicates, which it is 
believed are responsible for the unusual thermal behavior. The mass is thought to have been 
originally a fine tuff or ash which has been altered by hydrothermal metamorphism to a 
rock consisting in large part of finely crystalline potash mica. The name pinite is suggested 
as a rock term to be applied to such a mass. The principal associated rock units of the area 
are rhyolitic volcanics of the Koipato formation overlain by the Middle and Upper Triassic 
Star Peak limestones. The pinitized zone lies near the crest of a northward trending ridge 
on the south side of South American Canyon just below the contact between the volcanics 
and the limestones in a member of the series similar to the Rochester trachyte of Knopf. 
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Topographic and geologic maps of the deposit have been prepared and laboratory 
examination has involved microscopic, x-ray, and chemical study. 


A NEW HYDROUS TUNGSTEN OXIDE FROM ORURO, BOLIVIA 
PAUL F. KERR AND FORD YOUNG 


The oxidation of ferberite from this locality has resulted in the formation of two hydrous 
oxides of tungsten. Previous descriptions of the deposit have mentioned the occurrence of 
tungstite, WO;-H.0. Recent studies indicate that a second oxide is present. X-ray and 
optical examinations show that this material differs in structure from the recorded descrip- 
tions of tungstite and chemical investigation indicates that it contains two molecules of 
water. Since this mineral appears to be an intermediate product in the alteration of 
ferberite to tungstite and since it resembles tungstite in many of its physical properties, 
the name /ydrotungstite is suggested. 


AN INTERESTING DISTORTED DIAMOND CRYSTAL 
EDWARD H. KRAUS AND CHESTER B. SLAWSON 


A 5.1 carat industrial stone which is a distorted octahedron with ‘‘prismatic” develop- 
ment is described. The orientation and distribution of the natural etch figures on the various 
faces are discussed. 


ROLE OF HARDNESS AND STRUCTURE IN THE SHAPING AND USE OF 
INDUSTRIAL DIAMONDS 


EDWARD H. KRAUS AND CHESTER B. SLAWSON 


The study of variation of hardness in the diamond in relation to the crystal structure 
has been extended to the shaping and use of industrial stones. The shaping of stones for 
diamond-set tools, as developed through experience, reveals that the hardest directions, or 
“ribs,’’ are utilized. In the case of wire-drawing dies, present knowledge of the variation 
of hardness and of the structure of the diamond is not sufficiently drawn upon. Suggestions 
are made for the improvement of the drilling and shaping processes and for the better 
orientation of the stones which should tend to increase the usefulness of the dies. These 
suggestions involve a more scientific utilization of the hardness and structural properties 
of the diamond, that is, of its “structural strength.” 


THE MOON AS A SOURCE OF TEKTITES* 
H. H. NININGER 


Assuming that the lunar ‘‘craters” are of meteoritic origin, this paper suggests that 
tektites have had their origin in connection with the impacts which formed those craters. 

Note is taken of the fact that meteorites would encounter the surface of the moon at 
their full interplanetary velocities. The absence of a lunar atmosphere would allow ejecta- 
menta to leave their points of origin at velocities above the minimum velocity of escape 
from the satellite whose gravitational power is only one-sixth that of the earth. Some of the 
fragments so ejected reach the earth as tektites. 

Possibly some of the recognized varieties of meteorites also have this origin. 


* Presented through the Geological Society of America. 
THE UNIT CELL AND SPACE GROUP OF GILLESPITE 


A. PABST 


Gillespite, FeO- BaO- 4SiOs, has been found in only two localities, in an erratic boulder 
in Alaska and in Mariposa County, California, with sanbornite, BaO: 2SiO2, and barium 
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feldspar. Gillespite from both localities was examined by a-ray powder and single crystal 
methods. Identical patterns are obtainable from material of both sources. 

The cell dimensions are: ao 7.50 +0.01 A and co= 16.05 +0.01 A. If the cell content is 
4FeBaSigOyw, this corresponds to a density of 3.405, slightly higher than the directly 
determined value, 3.33. 

Laue patterns confirm the tetragonal character reported by Schaller and indicate the 
Laue symmetry Dy,—4/mmm. All patterns show hkO with h+k even only, hh! and hOl 
with / even only. This indicates the space group D4,3— P4/nce. 

Consideration of AkO “reflections” shows that Fe and Ba are located on the 4 and 4 
axes, Extreme weakness of odd layer lines on c-axis rotation patterns indicates a pseudo- 
cell having half the height of the true cell. Tetragonal SigOyo sheets parallel to (001) are 
the characteristic features of the structure. These sheets differ somewhat from any hitherto 
described but it is not yet possible to assign atomic positions with certainty. 

As reported by Schaller, gillespite may be leached by hydrochloric acid with removal of 
iron and barium. There remain soft, pearly, flakes of hydrated silica retaining the shape 
and cleavage of the original particles. They remain uniaxial negative, but have much 
lower indices of refraction and the density is reduced to 2.0 or less, Laue, rotation and 
powder photographs of this material fail to show any diffraction effects. 


THE IGNEOUS AND METAMORPHIC ROCKS OF THE RUMNEY QUADRANGLE, 
NEW HAMPSHIRE 


LINCOLN R, PAGE 


‘The igneous rocks of the Rumney quadrangle, located in west-central New Hampshire, 
belong to three magma series. The concordant Owls Head-Baker Pond complex, a member 
of the Oliverian magma series, apparently differentiated in situ. Regional deformation, 
probably late Devonian in age, granulated and crushed these rocks and developed an 
obscure secondary foliation across the primary igneous structure. The Bethlehem granodio- 
rite gneiss and probably the Kinsman quartz monzonite, members of the New Hampshire 
magma series, were intruded during the late stages of this deformation. The youngest 
member of this series, the Concord granite, was emplaced by stoping and is clearly post- 
tectonic. The Three Ponds gabbro distorts the surrounding granodiorite gneiss suggesting 
that it made its chamber by distension of its walls rather than by the process of cauldron 
subsidence which is characteristic of other igneous masses of the White Mountain magma 
series. Pegmatite, aplite, and late lamprophyre and quartz porphyry dikes cut the older 
plutons and enclosing schists. 

Two grades of metamorphic rocks are recognized in the area. Intermediate grade schists 
of the Ammonoosuc volcanics (Ordovician), Clough conglomerate and Fitch formation 
(Silurian) and Littleton formation (Devonian) crop out in the northwest part of the area. 
High grade sillimanite-mica and quartz-mica schists of the Littleton formation are typical 
of the central and eastern parts. At the contact of the Bethlehem granodiorite gneiss, 
garnet-diopside contact rock has developed in the Vitch formation. Retrograde meta- 
morphism of the sillimanite schists was noted adjacent to the Concord granite. 


JOSEITE FROM BRITISH COLUMBIA 


M. A. PEACOCK 


Clean fragments (sp. gr. 8.10 +0.05) from several specimens of a mineral resembling 
tetradymite, from Glacier Gulch, Hudson Bay Mountain, near Smithers, B. C., give 
identical x-ray powder spectra. The pattern is identical with that given by joseite (sp. gr. 
8.03) from San José, Minas Geraes, Brazil (type from the collection of A. Damour), 
“griinlingite” (sp. gr. 8.15) from Carrock Fells, Cumberland (type locality), and “‘oruetite” 
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(sp. gr. 8.11) from Serranfa de Ronda, Malaga, Spain (type locality). The pattern is dif- 
ferent from those given by tetradymite—Bi,Te.S and tellurbismuth—Bi,Te;. Since the 
specimen from Brazil represents the material originally described by Damour (1845) and 
named joseite by Kenngott (1853), the materials from British Columbia, Cumberland and 
Spain are referred to this species. 

Single crystal x-ray photographs on the Canadian material give a rhombohedral lattice: 

rh 13.45, a 18°08’ (from ao 4.24+0.01, co 39.69 + 0.06) 
with no systematic omission of rhombohedral indices. With these elements the powder 
spectrum has been completely indexed. The existing relevant chemical analyses vary widely. 
The ideal content of the unit cell is probably Bi,(Te, S)s, which includes the composition 
BisTeS, recently given by Warren and Davis for a mineral from Glacier Gulch resembling 
joseite. 
IGNEOUS ROCKS OF THE COPPLE CROWN-MERRYMEETING LAKE AREA OF 
NEW HAMPSHIRE 


ALONZO QUINN 


The Copple Crown-Merrymeeting Lake area, like several other small areas in central 
New Hampshire, has considerable variety of rocks grouped together. Rock types here 
include, from oldest to youngest, felsite, diorite-gabbro, diorite, granite, quartz porphyry, 
and several dike rocks. Petrographically, they are related to the rocks of the White Moun- 
tain magma series of possible Carboniferous age. The variety of rock types indicates con- 
siderable differentiation of this magma, 

The felsite may be extrusive, but the other rocks are intrusive. The intrusions cut 
sharply across the foliation and the contacts of the older rocks and are mainly in round or 
oval bodies. These relationships indicate a method of intrusion similar to that in nearby 
areas where ring-dikes and plug-like intrusions were formed. 


THE GNOMONIC PROJECTION IN THE HEXAGONAL SYSTEM 


LEWIS S. RAMSDELL 


The implications of the G; and Gz settings, used for gnomonic projections of hexagonal 
crystals, are made clear by constructing the unit cells from which the two projections are 
derived. This construction is carried out by means of the reciprocal lattice. It is shown that 
the G; setting is based on the simple structural cell, with the correct axial ratio c, whereas 
the G2 setting is based on a triple cell, with an axial ratio c,=c/+/3. This is contrary to the 
usage of Goldschmidt in his Kristallformen der Mineralien. The Gz setting is commonly 
used for rhombohedral crystals, but the triple cell on which it is based has no direct re- 
lationship to the actual rhombohedral cell. 


LAMPROBOLITE, A NEW NAME FOR BASALTIC HORNBLENDE 


AUSTIN F. ROGERS 


The amphibole with subadamantine luster, high indices of refraction, strong to extreme 
birefringence, marked pleochroism, small extinction angle, and high ferric iron content has 
been regarded as a distinctive mineral under the names basaltic hornblende and oxyhorn- 
blende. 

The former name is objectionable since it is a double name and since it is found in many 
types of extrusive rocks other than basalts. 

Both names are objectionable in that they imply that the mineral in question is a variety 
of hornblende, but I would define hornblende so as to exclude basaltic hornblende and then 
“hornblende” may replace “‘common hornblende.” 

For the reasons stated, I propose the name /amprobolite (lamp-ro-bol’it) from the 
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Greek, lampros, shining or lustrous, and bolis, a missile, for this mineral. The new name 
seems to be an appropriate one since the best specimens available are the black (deep 
brown on thin edges), euhedral to subhedral crystals with brilliant cleavage surfaces from 
the basaltic tuffs (volcanic ejectamenta) of Lukow, Bohemia. 


NEPHRITE JADE FROM MONTEREY COUNTY, CALIFORNIA* 
AUSTIN F, ROGERS 


Nephrite jade of fair quality suitable for cutting and polishing has recently been dis- 
covered in Monterey County, California. 

The color of the nephrite varies from light greenish gray to black; the best material is 
dark American green (Ridgway). It is identified as nephrite by optical tests, specific gravity, 
and a quantitative chemical analysis. The nephrite occurs in rolled pebbles and boulders of 
various sizes with a weight range from less than a gram up to a maximum of about 55 kg. 

It is also found in place in serpentine in a region of typical Franciscan rocks. 

The locality is along the Coast in the southern part of Monterey County, somewhere 
between Point Sur and the Salmon Creek Ranger Station and in the extreme western part 
of the Santa Lucia Range. 


* Presented through the Geological Society of America. 


PETROLOGY OF THE PAWTUCKAWAY MOUNTAINS, NEW HAMPSHIRE* 


CHALMER J. ROY AND JACOB FREEDMAN 


The Pawtuckaway Mountains are located in Deerfield and Nottingham townships, 
Rockingham County, in southeastern New Hampshire. Rocks belonging to the White 
Mountain magma series, which is Mississippian in age, were intruded into the Winnepe- 
saukee gneiss of the New Hampshire magma series, which is late Devonian in age. The in- 
trusion formed as a circular mass of gabbro, diabase and diorite, which forced its way into 
the gneiss and bent foliation planes in the gneiss from the regional, northeast trend into 
partial parallelism with the igneous body. A foliation in the diabase and in one phase of 
the diorite body strikes parallel to the contact and dips inward. Injected into the more 
mafic rocks are bodies of fine-grained monzonite, of which the two largest bodies form a 
broken circle open to the southwest. A coarse-grained monzonite was later injected as the 
core of this arc, and a similar arc of coarse-grained monzonite surrounds the gabbro-diorite 
body on three sides and is also open to the southwest. 

The Pawtuckaway Mountain rocks all formed from one parent magma which dif- 
ferentiated at depth. A porphyritic gabbro solidified against the gneiss walls as intruded 
magma differentiated in place into four types of diorite. The biotite, hornblende, pyroxene, 
and feldspar in the monzonites differ only slightly from those in the diorites. 

Aplitic, monzonitic, and lamprophyric dikes cut all the major rock types. The aplitic 
dikes cut the lamprophyric dikes, but the relationship of monzonitic dikes to the other 
dikes is unknown. 


* Presented through the Geological Society of America. 


OLIVINE AND PYROXENE OF MT. TRIPYRAMID, NEW HAMPSHIRE* 


ALTHEA PAGE SMITH 


Olivine gabbro on Mt. Tripyramid provides one field test for Bowen and Schairer’s 
experimental findings on incongruent relations in the system MgO-FeO-SiO2. The gabbro 
belongs to the post-lower Devonian White Mountain magma series of alkaline affinities. 
In the gabbro, the FeO/MgO ratio of olivine (58/42) and pyroxene (44/56) CaMgSi.0,- 
54%, CaFeSi,Os-27%, MgSiO;-12%, FeSiO;-7% is so high that no incongruent reaction 
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by pyroxene on olivine would be expected. Inclusion of smooth, euhedral olivine grains in 
pyroxene confirms the postulate and indicates that crystallization proceeded with equilib- 
rium. The expected absence of the silica enrichment which in other rocks is produced by 
incongruent reaction and fractional crystallization, is verified by the low quartz content of 
the intermediate rocks of the series. 

Because of the crystallization with equilibrium, the olivine has a higher FeO/MgO ratio 
than the pyroxene, rather than either the lower ratio of many reaction-embayed olivines 
from other regions, or the equal ratio assumed in calculation of the norm. 


* Presented through the Geological Society of America. 


PERTHITE FROM CENTRAL NEW HAMPSHIRE* 
ALTHEA PAGE SMITH 


In the Mt. Chocorua area the post-lower Devonian intrusions of the White Mountain 
magma series contain four types of perthite. In type 1 albite-oligoclase is irregularly inter- 
grown with alkali feldspar. Neither mineral follows planes of weakness in the other. One 
subtype forms borders on sodic oligoclase, the latter merging through increasingly sodic 
zones with the similarly oriented albite-oligoclase of the intergrowth. The latter is complex, 
containing patches of microperthite of type 2 within much of its homogeneous orthoclase. 
Proportions of albite-oligoclase and alkali feldspar vary. The latter continued crystallizing 
after completion of the intergrowth. Perthite of type 1 is believed to be of simultaneous, 
but not eutectic, crystallization. 

Microperthite of type 2 forms borders on, and patches within feldspar intergrowth of 
type 1. Type 2 consists of albite in narrow, even-spaced, parallel plane lamellae in ortho- 
clase. The regularity of intergrowth suggests exsolution. 

In type 3, microperthite of type 2 contains albite dikelets which follow and widen 
planes of exsolution and, rarely, planes of cleavage. Part of this albite occupied open spaces 
and part replaced orthoclase. 

In perthite of type 4, microcline is partially replaced by irregular blebs of albite. Rare 
euhedral grains of the latter suggest that this perthitization occurred as early as the 
deuteric, or interstitial, stage. 


* Presented through the Geological Society of America. 


THE SPINEL GROUP 
A. N. WINCHELL 


Graphs have been prepared showing the variations in composition and physical proper- 
ties in some parts of the spinel group, so far as possible with available data. This leads to 
the conclusion that there are at least two parts of the group between which there is not 
continuous gradation in composition so far as now known. 


OPTICAL PROPERTIES OF CLEAVAGE FLAKES 
E. D. TAYLOR 


The optical properties of cleavage flakes are good determinative characters. The orienta- 
tion of the cleavage plane is a constant, and can be easily determined on inspection in con- 
vergent light. Obliquities of optical directions to the plane of cleavage can be measured by 
means of a calibrated eye-piece micrometer. Measuring the retardation A of a plate (Berek 
compensator) and determining its thickness (calibrated focusing motion of the microscope) 
are simple operations. The birefringence of the cleavage, n’ —n'’ = A/t, is thus easily obtained, 
with an error of only one, or less, in the third decimal place. The refractive indices of the 
cleavage, n' and n’’, can he measured, by the usual immersion method, without any rolling 
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of grains. Pleochroic colors displayed by a cleavage plate are most easily ascertained. 

Although the study of cleavage flakes has long been used, especially by French mineralo- 
gists, as a check in mineral identification, only one attempt was made (by Buttgenbach) 
to systematize the presentation of data relative to cleavage (for about 100 minerals). New 
determinative tables, based on optical properties of cleavages, for all cleavable rock-form- 
ing minerals (about 200), are presented in the hope that they may be useful to supplement 
current identification methods. In addition, stereographic projections, on the plane of the 
cleavage considered, are presented in all cases (about 100) where the normal to the cleavage 
is inclined more than 5° to any principal optical direction. 


HYDROTHERMAL DEPOSITS IN THE SPECIMEN MOUNTAIN VOLCANICS, COLORADO 
ERNEST E. WAHLSTROM 


Thrust fault zones in the Specimen Mountain volcanics have provided channelways 
along which post-volcanic hydrothermal solutions moved. Deposition in the faults and 
replacement of adjacent favorable layers in pyroclastics and flows has produced extensive 
deposits of jasper and common opal. Associated with the deposits are numerous geodes con- 
taining onyx, agate, and platy calcite. 

The mineralizing solutions probably came from depth and are related to the magma 
which was the source of the Specimen Mountain volcanics. However, considerable time 
elapsed between the extrusion of the volcanics and the deposition from solutions. 


THE CHROME-MICAS 
D. R. E, WHITMORE 


The literature of the chrome-micas is reviewed. Methods of separation of pure chrome- 
mica are outlined, and a new analysis of fuchsite from Pointe du Bois, Manitoba, is presented 
with eleven analyses compiled from the literature, from widely separated localities. The 
analyses are discussed from a structural point of view after the manner of Stevens, and 
the relationship of fuchsite to mariposite, and mariposite to alurgite is examined. 

Results of an investigation of the paragenetical relationships of chrome-mica are set 
forth. A review of the literature and study of thin and polished sections suggest a close 
genetic relationship of chrome-mica to ferruginous carbonate, and also to gold in gold bear- 
ing quartz veins. Spectroscopic study suggests that traces of chromium are present in the 
vein minerals of the Hollinger mine. 

New optical data on both mariposite and fuchsite specimens are presented. 


UNIT CELL OF DICKINSONITE 
C. W. WOLFE 


A Weissenberg study has been made of analyzed dickinsonite from Poland, Maine. 
Rotation, 0-layer-line, and 1-layer-line pictures were about [010], and rotation and 0-layer- 
line pictures were taken about [001]. The results obtained are: a49=16.70 A, bp =9.95 A, co 
=24.69A, B= 104°41'; ao: bo: co= 1.695: 1:2.507; space group is Cox8— C2),. Probable contents 
of unit cell: 4{H2NagMnyq(PO,):2: HO]. Calculated specific gravity=3.438. Measured 
specific gravity: Poland—3.38, Branchville—3.41. 

On two Poland crystals the following forms were found in good position as referred to 
the structural lattice: c{001}, m{110}, d{102}, 4{302}, 7{401}, D{102}, H{304}, F{I01}, 
{201}, P{111}. The structural elements do not correspond with those of Brush and 
Dana, derived from Branchville material. The transformation formula, Brush and Dana 
to structure, is: 100/010/102. This is but approximate, since Brush and Dana considered 
their morphological studies to be inadequate. That the Poland dickinsonite is the same as 
the Branchville material is indicated by the analyses and by identical powder pictures ob- 
tained in this study. 
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BOOK REVIEWS 


GEOLOGY OF COAL, by Orro Stutzer AND Apotex C. Nok. 461+xiii pages, 198 
figures, University of Chicago Press. 1940. Price $5.00. 


The book is in part a translation of the second edition of Kohle by Otto Stutzer, and in 
part a translation of a revision and abbreviation of certain chapters of that edition by 
Professor Stutzer. The translation, with a few modifications and additions, was nearly 
completed by the late Professor Adolph C. Noé of the University of Chicago at the time 
of his death. Competent scientific associates gathered up the loose threads and with certain 
editorial revision regarding the translation of German coal names the book appears as a 
highly authoritative and exhaustive treatise of coal, and one that is also easily readable 
and usable by Americans. 

The botanical microscopic examination of coal and the petrography of coal beds; the 
chemical composition; the origin of coal and coal beds; the classification; the nature of 
associated rocks; the age, size, and extent of the deposits; the structural features; the 
factors that determine ease of recovery; the stratigraphy of coal deposits—all are treated 
in detail. Many interesting but less important features are described such as the weathering 
of coal, the origin of eye coal, coal breccia, coal pebbles, coal balls, pyrite and other min- 
erals, oil in coal beds, relation to oil shales, and destruction of coal beds by water and ice. 
The sections on the processing of coal and the application of petrography thereto should 
prove new and valuable to many persons engaged in the coal industry. 

The complex structures of the coal beds in various German fields are described and 
illustrated at length. In most of our bituminous fields we will not be mining coal under such 
complex conditions for many years, and perhaps, from a practical standpoint this subjct 
has been dealt with too extensively. The section is certainly of considerable interest, how- 
ever. 

Professor Noé planned, it is believed, to write a final chapter on coal fields, production, 
and reserves of the world, but inasmuch as he was unable to do this, the editors decided 
to omit such a chapter. It is the only deficiency that the reviewer could detect and, perhaps, 
is better left out because of its statistical and, for the most part, short-lived value. 

The line drawings and photographs are excellent and stimulating. 

A. J. EarDiey 


OUTLINES OF STRUCTURAL GEOLOGY, by E. SHerson Hitis, Lecturer in the 
University of Melbourne, published by Nordeman Publishing Company, Inc., New 
York, 1940. Price $2.25. 


The author has aimed to present a brief, yet reasonably complete and well-documented 
summary of structural geology with special reference to those aspects of the subject with 
which the field geologist should be acquainted. The book is small (427} inches) with 172 
pages including author and subject indexes. It contains the following chapter headings: 


LeNon-diastrophic structures set paqe,. en See ee ee ee 20 pages 
II. Rock deformation: Mechanical principles....................... -.24 pages 
IieMaljorctrustalistructunesir,. Heine. a eee ..25 pages 
LV. Roldsi4.:52.. Aasdeite tak, ee. ey ee ae 35 pages 
VeeRaults? Seayi5, Deskctg tea, A eee eee ee ee 22 pages 
VEStructuresiofsigneous) rocks, ene, 1 aan ee ne 18 pages 
VIP.” Petrofabric:analysisiss seus ct eee eee eee 16 pages 
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The subject of structural geology is defined and limited about as is done in the United 
States. Under non-diastrophic structures, the field of structural geology that merges with 
sedimentation, he has properly limited himself to an explanation of the uses of primary 
sedimentary structures in determining position of beds, and in discussing compaction, 
slump, slide, and collapse structures. 

The second chapter, on the mechanical principles of rock deformation, is a skillful 
presentation of stress and strain analysis, experimental deformation of rocks, and the 
meaning of plasticity and flow in rocks. The illustrations are new and instructive. The ex- 
perimental and analytical data are nicely correlated with field observations. This chapter 
is up-to-date and much better, in the reviewer’s opinion, than any similar one appearing 
in American texts. 

A complete reversal of procedure in the teaching of structural geology is introduced in 
the third chapter. Here the major crustal structures, or tectonic elements, are presented 
along with brief but meaty expositions of their origin. Then follow chapters in detailed 
structural studies. Joints and cleavage are treated under folds. The reviewer looks upon 
this procedure as an interesting experiment but doubts that most instructors with the 
general run of undergraduates would do well with it. 

Deserved emphasis is given in the next chapter to internal structures of igneous rocks. 
It appears to be an excellent short discussion for students. 

The last chapter on petrofabric analysis is authoritatively up-to-date and very well 
written and illustrated. The reviewer believes that the undergraduate in American uni- 
versities would have a difficult time with it, but that it will furnish a good introduction to 
the subject for graduate students. 

The book seems to break a tradition of American texts of partiality to certain aspects 
of structural geology, or of overemphasis of trivialities that are of minor importance in 
actual field work. The survey of German, English, and American literature, and the se- 
lection and emphasis of subject matter is very pleasing to the reviewer. It seems remark- 
able in a book so small. 

As a text for use in the United States it is not particularly well suited for three reasons. 
Part of the material is a little too difficult for most undergraduates. There is a deficiency 
in the practical side of the subject—no problems, little geometry of faults and folds and 
nothing on structure maps. In short, no laboratory work is suggested or outlined. Many 
examples are foreign, and in the United States instructors would like more attention given 


to our own structural provinces or structural types. 
A. J. EARDLEY 


PROCEEDINGS OF SOCIETIES 


PHILADELPHIA MINERALOGICAL SOCIETY 
The Academy of Natural Sciences of Philadelphia, September 5, 1940 


Dr. W. Hersey Thomas presided; 49 members and visitors were present. Reports of 
summer trips included the following: Mr. Morgan visited Herkimer County (quartz crys- 
tals); Redstone, N.H. (smoky quartz crystals); Newry, Me. (triphylite and purpurite); 
Deer Hill, Me. (amethyst); Slope Mountain, N.H. (fluorescent fluorite); Mt. Mica, Me. 
(tourmaline); Conway, N.H. (feldspar crystals); Grafton, N.H. (autunite); and New 
Kigypt, N.H. (vivianite). Mr. Myers reported jasper from Vera Cruz, Pa., and green 
tourmaline from Strickland’s quarry and Haddam, Conn. Mr. Baldwin and Mr. Toothaker 
described a trip to Prospect Park, N.J. (prehnite and calcite); Bedford, N.Y. (rose quartz) ; 
Andrews’s quarry, Glastonbury, Conn. (torbernite); Strickland’s quarry, Conn. (apatite, 
tourmaline); and Summit, N.J. (prehnite). Mr. Evans brought back tourmaline and triphy- 
lite from Newry, Me. Mr. Evanoff found malachite at Bridgeport, Pa., uraninite at 
Avondale, and prehnite at Prospect Park. Messrs. Knabe and Lee visited Franklin, N.J., 
and Perkiomenville. Mr. Cope exhibited quartz crystals from Culver Lake, N.J. Mr. Flack 
collected asbestos and molybdenite at aston, Pa. Mr. Lee found spinel, chondrodite, and 
phlogopite at Sparta, N.J. 


October 7, 1940 


Dr. Thomas in the chair, with 94 members and visitors present. The following officers 
were elected: President, Dr. W. Hersey Thomas, Vice-President, Dr. J. F. T. Berliner; 
Secretary, Forrest Lenker; Treasurer, Wiley Flack; Councilor, Harold Arndt. Mr. Samucl 
G. Gordon described a trip to the northwestern states and illustrated his talk with K oda- 
chrome slides, and specimens. 


November 7, 1940 


Dr. Thomas presided, with 64 members present. Messrs. Darwood Taylor, Harold 
Saunders, Harold Saunders, Jr., Paul Seel, and Joseph Gruver were elected to membership. 
Dr. A. Henry Fretz described “The Bethlehem Incident in the History of the Hope Blue 
Diamond.” 


Forrest LENKER, Secretary 
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NEW MINERAL NAMES 


Armenite 


Henrich NEUMANN: Armenite, a new mineral. Preliminary note. Norsk. Geol. Tids- 
skrift, 19, 312-313 (1939). 

Name: Named for the Armen mine. 

CHEMICAL PROPERTIES: The composition is BaCazAleSisO2g°2H20. No analysis is 
given. 

CRYSTALLOGRAPHIC PROPERTIES: Pseudo-hexagonal, prismatic (orthorhombic?). 

PuysicaL Properties: Colorless. Sp. gr=2.77. H=7-8. a=1.551, 8B=1.559; 2V 60°, 
negative. Three cleavages. 

OccuRRENCE: Found on a specimen collected in 1877 from the silver-bearing calcite veins 
of the Armen mine near Kongsberg, Norway. Associated minerals are axinite, pyrrhotite 
and quartz. 

M. FLEISCHER 


Seyrigite 

ALFRED Lacrorx: Les gisements de phlogopite de l’extreme-sud de Madagascar: Compt. 
Rendu Acad. Sci., Paris 210, 273-276 (1940). 

Name: for Mr. Seyrig, operator of the phlogopite mine. 

CHEMICAL PROPERTIES: Ca(W,Mo)O., a member of the scheelite-powellite series. 
Analysis gave 24.01% MoOs. 

PuysIcaL Propertirs: Color yellow-gold, translucent. Sp. gr. =5.484. Tetragonal. Uni- 
axial, positive. 

OccURRENCE: Found in the weathered zone in broken crystal fragments up to 7 cm. 
across, associated with quartz, opal, phlogopite and sepiolite. In the unweathered zone, 
enormous crystals of phlogopite, diopside, allanite, sphene and apatite are found. 


Discussion: An unnecessary name. 
M. F. 


NEW DATA 
Bassetite 


Hernz MeErxner: Fluoreszenzanalytische, optische und chemische beobachtungen an 
uranmineralen: Chem. der Erde, 12, 433-450 (1939-40). 

Microchemical tests showed that bassetite, which has never been analyzed but which 
was supposed to be dimorphous with autunite, contains no calcium. Good tests were ob- 
tained for uranium, phosphorus and ferrous iron. The composition is probably Fe(UO2),- 
(PO.)2:nH20. Bassetite does not fluoresce in ultraviolet light (difference from autunite). 


DISCREDITED MINERALS 
Lapparentite (of Ungemach) = Tamarugite 


The identity of lapparentite with tamarugite. Samuel G. Gordon. Notulae Naturae 
Acad. Nat. Sci. Philadelphia, no. 57, Sept. 1940. Lapparentite, described by Ungemach 
(Bull. Soc. franc. Min., 58, 209-213 (1935), is tamarugite, NaAl(SO.)2°6H20. Crystallo- 
graphic data on material from 6 Chilean localities agree closely with Ungemach’s crys- 
tallographic constants for lapparentite from Chile. The refractive indices also agree closely, 
likewise the specific gravities. Ungemach’s analysis, which gave the formula AlzO3: 2SO,° - 
10H,O, must have been erroneous. 
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Discussion: Gordon’s description leaves no doubt as to the identity of Ungemach’s 
lapparentite with tamarugite. However, Rost (Rozpravy Ceske Ak., Kl. II, 47, no. 11, 
1937), N. Jb. Min., Ref. I, p. 360 (1938), referred to lapparentite a mineral which is not 
tamarugite. Its properties are:— 

CRYSTALLOGRAPHIC PROPERTIES: Small tablets with rhombic outlines and diagonal 
extinction. 

CHEMICAL Properties: Analysis gave SO3 35.51, AlsO3 22.07, MgO 0.52, Na2O 1.09, 
H.0 40.69; sum 99.69, corresponding to Al,O3- 2SO3: 10H:0. 

PuysIcaL PROPERTIES: Sp. gr.=1.892 (for tamarugite, sp. gr.=2.07). Refractive in- 
dices of material from two localities: a=1.460, 1.461; B=1.470, 1.470; y=1.482, 1.484. 
Optically positive, acute bisectrix perpendicular to the tabular face. 

OccuRRENCE: Found associated with tschermigite at Libusin near Kladno, Czecho- 
slovakia; formed during the burning of a coal-mine dump. Also reported from Wackerdorf, 
Germany, also from burning dumps. 

Perhaps the name lapparentite should be transferred to this material. 

M. F. 


TEACHING FELLOWSHIP IN MINERALOGY 


A teaching fellowship in mineralogy has been established at Stanford University. The 
fellowship is open to graduate students who intend to specialize in mineralogy, and prefer- 
ence will be given to those who have had one or two years of graduate work. The chief 
duty of the fellow is to assist in laboratory instruction. Not more than eight or nine hours 
a week will be required. The amount of the fellowship is $750. . 

Application for the year 1941-42, supported by testimonial letters should be made to 
Professor Austin F. Rogers, Box 87, Stanford University, California. 


